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PUBLIO NOTICES 





CROWN AGENTS FOR THE COLONIES |. 


ASSISTANT ENGINEER 


Re uired for the Feder- 


Malay States Government 
Railways for i years, with possible 
permanency, “800 ee 
a month % (dollar equals 2s. ). 
children’s eee is pevehse aaeme 
ap) yey Free d for wi 2 sae family, 
subject to certain condi ions. Candida age 23-35, 
must hold a Civil Enginee Degree 0: ik 
) A-M.LO.E. Examination, and have aed expe- 
maintenance of railwa 
ualifica- 
FOR 


icu 
OWN AG 

8.W.1, 
7327 














Le 
, MILLBANK, LONDON, 





quoting M/9618 


COUNTY BOROUGH OF BURY 


SALE AND DISPOSAL OF CORNISH BOILER 
AND GENERATING SETS 
Ti, C 


Corporation Invite Ten- 
following disused 


ERS for the SALE and REMOVAL of the 
PLANT situated at the Sewage 
Fureieeee Works, in the borough :— 
. CORNISH BOILER. 
2° a oe oe DIRECT - CURRENT 
2. DIRECT- CURRENT GENERATOR. 


Copies of the nag wage ¥ and permission to 
Paved the plant be obtained on and after 





— the 8th “taotant, at the office of the 
Sewage Purification Works, Blackford 
Bride e, ‘Bury, on payment of Ten Shill » which 


will returned on ar of a bona-fide 
Tenders, enclosed oe envelope, sealed and 


giving no identifestion C1) hry must be endorsed 
* Tender for Disused Plant,”’ to be delivered to the 
undersigned not later yy 10% a.m., Thursday, the 
17th April, 1941, 
RICHARD MOORE, 
43: Town Clerk. 
Municipal Offices, - 
Bank Street, 
ury 
Sth April, 1941. 7325 





THE TEES VALLEY WATER BOARD 
APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANT 


The Tees = Valk Water Board 


(dail ly about -20 -million gallons) 
of CIVIL 


iis art ONS for the POST 
ASSISTANT, at a salary of £355 
cia ¢. sublect to satisfactory service, "by annual 
increments of £15 to £400 per annum. 
A Mieantee must be PAssociate Members (by 
e tion) of the Institution of Civil ineers, 
and have sound and jeal knowledge and ex 


ical duties relating to the 
ae ¢ a 5 ae water undertaking and the 
des tS commition therewith. 
on. appointed vainted must devote his whole time 
to the work ts) 


“the Local Goveraiaen Pom be subject to the poavisiens 
it Superannuation Act, 

idate will be required 4 pass 
(not to exceed 40 years), 


, an 
copies of two recent testimonials, 


po 8, 





be p 
who will be asked to attend for personal interview 
on Monday, 5th my 

20. i. COLLINSON, 


eS E., 
Engineer and Manager. 
Water Board Offices, ™ 
Corporation Road, 
iddlesbrough, 
Yorks. 7334 





SITUATIONS OPEN 
COPIES or TzestTmontats, Nor ORIGINALS, UNLESS 
REQUESTED. 





SPECIFICALLY 


TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 


For the benefit of a: applicants, ‘the Proprietors are 
ee ee jices that vacancies are 








= Spee reese of peeetions eS a Ss; 
ef ange, und eo nentiEn Dead for. 
IMPORTANT 


terms of ; 

STATUTORY, RULES & ORDERS 

RESTRICTION ON ENGAGEMENT ORDER 
G 

ASS ENTS REQUIRED gt London, Ei aingen 


distrieta Address, stating rere by works Tesi, the, Be 
1A 














Al'Osts in t are INVITED for the Peiveins 
TS in the of a company in 
ndon eierert rk of firs’ 

pee Ry _ IGINEER, to take 

charge of newly formed planning section. So know- 
ledge of machine shop practice essential. Rate fixing 

e irable ities will include drawing w 

of operation lay-outs, initiation of works orders, an 

the general work ved in machine shop and 
poner ——— ee woes be som, 


i o cea. oD 
part" stores am + age material, 


general, finshed nee a transport. Expe- 

ro, is seeing ms and PALD, pg, 
stores 

Salary £450- A pplicants for the 


2550 ‘per 
above far gh vane should ap is r by I » xpe- 
rienee and present status —/ letter, vig ©7300. ‘The Enel 
neer —— a A 





a for Works in aie 
Ee cpland dieeand te in bu ving § and p 


ating age, aera salary ine Sg 











(A. M. BINNIE & H. B. SQUIRE) 


(Pror. 8. J. DAVIES) 


Co-Ordination 





PRINCIPAL CONTENTS OF THIS ISSUE 
ARRANGED FOR CARD INDEXING 
(TABLE OF. ConrTENTs, Pace 242) 


Liquid Jets of Annular Cross Section ve. 236) 


Tests of a Kadenacy High-Duty Moderate- 
Speed Experimental Unit . 2s) 


Clay Conveying Plant ce. 2s) 
Applied Science and War ew. 2) 


Research Aids Canada’s War Effort ve. 240) 


THE ENGINEER, I! - 4- 41 


THE ENGINEER, 11 - 4- 41 


THE ENGINEER, 11! - 4- 41 


THE ENGINEER, 11 - 4 - 41 


THE ENGINEER, 11 - 4- 41 


of Transport .. 242) 


THE ENGINEER, !1 - 4 - 41 























HYDROJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 








INDEX TO ADVERTISEMENTS, PAGE 63 











IMPORTANT NOTICE 





All correspondence dealing with Editorial, Advertising 


and Subscription Matters 


28, ESSEX STREET, STRAND, LONDON, 


should be addressed to: 
W.C. 2 





Remittances and Letters 
should be sent to: 


dealing with Accounts 


“THE ENGINEER,” Accounts Dept., 
c/o The Pitman Press, 
Lower Bristol Road, 


Bath, Somerset. 








SITUATIONS OPEN 





C7. bec aiay ae ‘the North of ane, 
ring Company in the No ng! 
of. Metallurgical 


position is an rtant and ocr one, ‘and 
cg By with it substantial See my yn — w a 
have had first-class fo, experience in 

neering are requested tPely in ee bribe 
age, aualifications of positions Id 
salary required.—A aa” 7340, The 





ACCOUNTANT Va for Estab- 


owiedge of Moder ni Coting | 8 


Salary 

ilable. ‘plications wil will. be be 

7313, The Hengineer | write 
7313 a 


Fu L-TIME Ai 
lished Civil E 
area; age 35-45. 
Syeteme a essential. 
age, and earliest 

opened April 2ist ie ol 
Office. 





ay AT ONCE, REPRESENTATIVE, Used 
to Preparing and Valuing Plant and Machinery. 

i oe te pete, misy. in confidence.— Address, 

Engineer O: 7324 a 


ESEARCH METALLURGIST WANTED, to 
Charge of Research Laboratory. w cbreterence 
given to man with actual ro eR 
State age, of AE. 








qualifieatio ie i Soe ers 
ddress, 7298, ‘The E Engineer Office. x 


SITUATIONS OPEN 





LAX ARGE Rea COMPANY 
VACANCY for CHIEF PLANNING PNGINEER, 
mours graduate with —————s and 
. Previous ¢€ 





_ 


jUBLICITY ggg of i= Roninesring 
Works in North of England REQ 
ASSISTANT with experience in Technical and 
National Advertising and Catalogue Lay-out. Some 
jo experience would be an asset, but is not 
essential. Men between the ages of 35 and 45 Id 
write, giving full details of experience and 
.—Address, 7329, The Engineer Office. 
7329 a 





res Post You Are Seeking May Not be Advertised 
in this Column, but do not lose the Opportunity 
Your Requirements before all those who 
interested and could employ we. An 
isement in the “‘ Situations Wanted *’ Column 
would be seen by all ing Engineering Concerns 





for a cost of Four Lines, 4s.; 1s. for each Additional 
Line. There is no better way of covering 80 large @ 
field for such a small charge. ; 


OLLING MILL MANAGER with 
ence in the ae Rolling ot Gosia! & Steels and 





Practical Experi- 


similar Alloys. Sheet and 
Stri Production a with 
M Heavy Mills. an ome 


ence 
advan 
Address, in tT ving full partiotn. 
The Engineer Office. 714 a 


y ORKS MANAGER WANTED for Constructional 
Engineers, Leeds district, ia 
het ane Vessels for Chemical and 
nent position for good organiser -with practical 
feaining and experience; age 35-45 years. Appli- 
cants should furnish three references and state 
SS and salary required.—Address, 7308, 
Engineer Office. 7308 A 











D ss for Aero-engine Overhaul and 
Repa Congenial agen with scope — 
ered to ith good 


of “Radial. —Address, stating age, training 
rience, Cr ee and salary required, eRe 
Engineer O 





SITUATIONS WANTED 





gn gam (44), Held Success- 
itions as works manager, 

¢ het Cg en brad ——_ in 
eneral engineering, foun cons 
Sochias and fitting shop work, light, medium 

hea’ ear? ij — = costing and. 

control and reorgan ation for ency, 

SCOPE in MANAGERIAL or EXECUTIVE. POSI- 
TION.—Address, P8200, The Engineer eS 


REALLY First-class, Keen, Active and Expe- 
ISTRATOR and MANAGER is 
R or GENERAL 





or any manu- 
mine eee ing. sue = services a 


INGINEER, We ny Heid re Posts as 
engineer “and works manager an 
of large industrial company ampere. 5000 for the 
last fousteen years, GE.—Address, 
P3201, The P3201 B 


Light or aany engin 
facturing ner 
address, P3204 





Engineer 





J,NGINEER DESIGNER (43), 
boiler and wer plant, mechanical 


and eral neering, ment, Bye 
inspection, REQUIRES eNO A reas, P55, 
The Engineer Office. 

INGINEER DRAUGHTSMAN (39), 5 Years Shops 


Experience Mining, 
| 





ticeshi 18. years’ oamng -office 
2p PREQUI UIRES POSITION ASSISTANT 
ENGINEER, INSPECTOR, or similar ‘ta 
Address, P3222, The Engineer Office. 





GINEER (48), Who Has Held Posts of Works 
, chief jig and tool ge od a 
inspector and er exp. ordnance, ae 
machine tools and general engineering . special 
maintenance planning, oe is and tools. cel- 
lent references regards controlling labour. Liberty 





end of April. £550 to £750, —— 2 
ments.—Write, G.L., The Hollies, Station 
Balsall Common, Warwickshire P3224 B 





} gan 25 Years’ Experience, Very Active, 
practical, SEEKS POST Supervising Capacit; 7: 
General Engineering. Last 13 years engineer i 
charge construction, erection and main 
Address, P3221, The Engineer Office. P3321 B 


eer 





the Man You Are Seeking is Not Amongst those 
Advertising in this ag ee a Small Announce- 
ment in the ‘* Situations Open *’ Column Sakton ot 
and Economically Produce the Right § jon of 
>» at the same time Eliminating Waste of 
hort aste of Time, and Waste of Uogectentiy 
a eae is Four Lines or under, 4s.; each 
Additional ai Line, 1s.; Box Numbers, 6d. extra, which 
includes despatch of all replies. 


\Y ey ee ae. t ie pollen, 
endly alien, in respons . 
SEEKS CHANGE. Experi ae and 
medi engineering, design. intenamce, organisa- 
tion, management. £736-£1000 per anpum.— 
Address, P3220, The Engineer Office. P3220 B 








UPERVISING MAINTENANCE ENGINEER (38), 
S wide experience, DESIRES CHANGE; — 
rial, —- or insurance inspection, 
Bor z.. sal., £400. Brief fmol 
ddress, asia , The Engineer Office. P3218 B 





For continuation of Small Advertise- 
ments see page 2 





AUCTIONS, Page 64 " 
BUSINESSES and PREMISES 
For Sale, &c., Page 64 — 
FOR SALE, Pago 64 
MACHINERY, &c., WANTED, Page 64 
EDUCATIONAL, Page 64 
FOR HIRE, Page 64 
MISCELLANEOUS, Page 2 
PATENTS, Page 2 
SUB-CONTRACTING, Page 64 
For Advertisement Rates see 
First Column Overleaf 
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The Engineer 


Annual Subscription Rates 
(including postal charges). 


BRITISH ISLES ...£3 5 0 
CANADA... .... ... £3 3 0 Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ABROAD... ... £3 7 #6 Thick Paper Ed. 
(except Canada) £3 3 O Thin Paper Ed. 


- 








LARGE STOCKS or ‘British Mave SPARE PARTS 
DEUTZ DIESEL ENGINES 
PORN & DUNWOODY Lt. 
Dreset ENGINEERS & REPAIRERS 
UNION WORKS, BEAR GARDENS, LONDON, S.E.1 


FOR 


OVERSEAS AGENTS 


WANTED Wat 7107 (3 Links) 








‘“*THE METALLURGIST.” 

This ~e which deals with the Science and 
Practice of Metallurgy, both ferrous and non ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next date, April 25th. 


ADVERTISEMENTS. 
The charges for Classified Advertisements are 1/- 
per line up to one inch—minimum charge 4/- ; 
those occupying one inch or more at the rate of 
12/- per inch. Orders must be accompanied by a 
remittance. The rates for Displayed Advertise- 
ments will be forwarded on application. Classified 
Advertisements cannot be inserted unless delivered 
before TWO o'clock on Wednesday afternoon. 
Letters relating to the Advertisement and the Publishing 
of the Paper are to be addressed to the 
» @ll other letters are to be addressed to the 
Editer of THE ENGINEER. 


Postal Address, 

28, Essex Street, Strand, London, W.C.2 
Teleg. Address, 

oR ot ma  dendee. 


ec paper, Estrand 
Tel. Central 6565 (10 lines). 














PATENTS 
“ING'S PATENT AGENCY, Ltd. (B. T. KING, 
A.I. Mech. E.), Patent Agent. Advice, Hand- 


book, and Consultations Free.—146a, Queen Victoria 
Street, London, E.C.4. *Phone, City 6161. 7230 8 





HE PROPRIETOR of BRITISH PATENT No. 
476,781, dated June 16th, 1936, relating to 

* Apparatus for Producing Diamond Boring Bits or 
the like,’ is DESIROUS of ENTERING into 
ARRANGEMENTS by way of a LICENCE or other- 
i ble terms for the purpose of EX- 
tical working in _ Great 
SINGER, EHLERT, 
Steger Building, Chicago, Illinois. 





HE PROPRIETORS of the PATENT No. 461,716, 
for ‘“‘ Improvements in Metallic Screens, Stencils, 

and the like, and Formation thereof,’’ are DESIR- 
OUS of ENTERING into ARRANGE S by way 
of LICENCE and otherwise on reasonable terms 
for the pu e of EXPLOITING the same and 
ensuring its full development and practical working 
in this country.—All communications should be 
addressed in the first instance to Haseltine, Lake 
and Co., 28, Southampton Buildings, Chancery Lane, 
London, W.C.2. 7326 H 


MISCELLANEOUS 


PIES of ‘‘ THE ENGINEER,” January 22nd, 
1982, and January 27th, 1933. Good price 
offered. —Address, 3219, The Engineer Office. 








3219 1 


For continuation of Small Advertise- 
ments see page 64 


YOUR 


WORKPEOPLE 
ARE 


WILLING— 


willing to help the RED CROSS 
by contributing One Penny each 
week from their pay to the 


RED CROSS 
PENNY A WEEK 
FUND. 


But before they can give prac- 
tical expression to their willing- 
ness you are asked to do your 
part by giving facilities for the 
voluntary weekly deduction to 
be made. 















This may cause you some incon- 
venience, but you won't mind 
that. Youwill notstand between 
your staff and the urgent needs 
of a great cause. 


24,000 EMPLOYERS 


are making it possible for 
3,000,000 workers to provide the 
RED CROSS with a regular 
additional income with which to 
meet all emergencies. 


Enormous sums are being spent 
in aiding air raid victims—a 
special obligation. The Penny-a- 
Week contributions means so 
much to this essential Red 
Cross service. 

Give your employees the chance 


to join this host of willing helpers 
—Phone Chancery 5454. 


Red Cross thanks this newepoper 
Sor the free gift of this announcement 











CUT DOWN 
MACHINING COSTS 


with KENNAMETAL 


Will Machine Steel Heat Treated up to 
Gy ‘A 
v 


Speed Smoother Finishes — and 
Longer Tool Life. Send for Catalogue ! 


GEORGE H. ALEXANDER MACHINERY LTD. 
COLESHILL STREET. BIRMINGHAM. 4. 





Rockwell 50 C.... Gives Higher Cutting 


Telephone : ASTon Cross 3254. 5 Lines. 





LA MONT 
BOILERS 


FOR ALL PURPOSES. 


PARTICULARS FROM 
LA MONT STEAM GENERATOR Ltd., 
‘BELLA VISTA,’ mousey RD., LANSDOWN, 














STEAM TRAPS 


AND 
THERMOSTATS 


FOR ALL 
. PURPOSES 








THE HORNE 
ENGINEERING CO. LTD. 


35, Pitt St., 
GLAsSGow 











== CROSSLEY 
CROSSLEY-PREMIER 


DIESEL, GAS & 
CONVERTIBLE GAS/OIL ENGINES 


Xe A detailed list of 


Oe 
enema imei So 








from 








sizes and types 
3 B.H.P. to appears in this 
3000 B.H.P. journal each alter- 
native week. 
CROSSLEY BROTHERS LIMITED—_——_OPENSHAW. MANCHESTER 11 





CROSSLEY-PREMIER ENGINES LTD.—-SANDIACRE—_Nr. NOTTINGHAM 























| A. & J. MAIN & Co. LD. 





CONSTRUCTIONAL ENGINEERS & FENCING CONTRACTORS. 


London Office : Telegrams : Works & . Office : 
VINCENT HOUSE, “KELVIN.” CLYDESDALE IRONWORKS, POSSILPARK, GLASGOW 
VINCENT SQ., S.W. I. 


STEEL FRAMED 


BUILDINGS 
FOR ALL INDUSTRIES. 





Also all types of 


FENCING, RAILINGS 
and GATES. 























UNIVERSITY DEGREES IN ENGINEERING 


By T. W. CHALMERS, D.Sc., M.I. Mech. E. 





A Survey of the chief regulations and 8 governing the granting of degrees in 
engineering science and of other degrees open to engineers at British Universities 
based on information contained in official publications. 


Reprinted from The Engineer, 1934. Price 1/« net. 








Obtainable from 
“THE ENGINEER,” 28, ESSEX ST., STRAND, W.C. 2, and Technical Booksellers 











BRIDGES, _ GATES 

Testes‘ MOTHERWELL, N.B. ,1s'%%; 

TSetine WELL, NB. isi 
Victoria S.W. 


Office: 82 Street, $.W.! 
Telegrams: “ " Sowest. Tel. No. 4183 Victoria 


See illustrated advert. last and next week 
OCKBURNG 
CARDONALD 

a GLASGOW 
| Seems Wah See has 
See Illustrated Advt, March. 28th. 


CLUTCHES 


THE COIL CLUTCH CO., LTD., 
PHENIX WORKS, 
SCOTLAND. 



























BRICK MACHINERY. 
BENNETT & SAYER 


ti 
Gnainnere, tnentoundere ond Gonarat 

















WALTER W. COLTMAN<COLTD 
VERTICAL 
BOILERS 
LOucnsornovey 
















TAYLOR & CHALLEN LTD. 


Presses, Dies, Lathes, Shears, etc., 
for Sheet Metal Work 
Minting and Cartridge Machinery 


Derwent Works BIRMINGHAM 19 




















MANUFACTURERS’ 
CATALOGUES 


“The Engineer” will be glad to 
receive catalogues, lists of manu- 


facturers’ trade names, etc., from 
firms for inclusion in the files of the 





Enquiry Department. . 
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A Seven-Day Journal 


The Replanning of} London 


At the meeting of the London County Council, 
held in London on Tuesday, April 8th, the first report 
of the Civil Defence and General Purposes Committee 
was presented. It states that the Committee has for 
some time past been giving preliminary consideration 
to questions likely to arise from the effect of air raids 
and to the difficulties likely to be encountered in 
reconstructions, and that initial consultations have 
taken place with the Government Departments con- 
cerned. One result has been that the Minister of 
Works and Buildings, Lord Reith, has now requested 
the Council to proceed with the preparation of a pro- 
visional plan of redevelopment for the County of 
London, capable of any necessary adjustment as the 
war proceeds, and with which any reconstruction or 
re-development after the war can be made to conform. 
The proposal of the Minister is welcomed, and the 
Committee readily recommend that such a plan be 
prepared. In preparing the plan the Council will 
co-operate with the City Corporation, which has been 
asked by Lord Reith to prepare a similar plan for the 
City. The Council will have the advantage of advice 
from the Ministry of Transport as to the future lines 
of trunk roads beyond the London boundary, which 
will indicate what road connections will be desirable. 
The preparation of the provisional plan will be a task 
of considerable magnitude and of first-class import- 
ance. The actual compiling of data and the prepara- 
tion of the plan will be undertaken by the architect 
to the Council and his staff. In view, however, of 
the importance of the project, it is thought desirable 
that there should be consultation with a recognised 
expert on the main lines of the plan, and it is accord- 
ingly proposed that Professor Patrick Abercrombie, 
F.R.I.B.A., Professor of Town Planning at London 
University, and a high authority on the subject, shall 
be appointed as consultant. 


Controller-General of Factory and Storage 
Premises 

Ir will be recalled that a short time ago it was 
announced that the Government had decided to set 
up a Central Control of Factory and Storage Pre- 
mises, through which the requirements of all the 
Government Departments will be co-ordinated. 
Last week it was officially made known that Mr. 
Oliver Lyttelton, the President of the Board of Trade, 
has now appointed Sir Cecil Weir to the office of 
Controller-General of Factory and Storage Premises. 
Sir Cecil, who is a member of the Industrial and 
Export Council, will take up his duties shortly, and a 
further announcement will then be made with regard 
to both the central and regional organisation of the 
Control and the date from which it will operate. Sir 
Cecil Weir has been a member of the Export Council, 
now called the Industrial and Export Council, since 
its inception. He has had wide experience in trade 
and industrial affairs and is a Vice-President of the 
Association of British Chambers of Commerce and 
the Chairman of its Overseas Committee. From 
August, 1939, until March, 1940, Sir Cecil Weir was 
Civil Defence Commissioner for the Western District 
of Scotland. He was President of the Glasgow 
Chamber of Commerce, Chairman of the Finance and 
General Purposes Committee of the Scottish Develop- 
ment Council, and Chairman of the Administrative 
Committee of the Empire Exhibition, Scotland, which 
was held in Bellahouston Park, Glasgow, in 1938. 


German Battleships Bombed at Brest 


WITHIN the last week or so several attacks have 
been made on the French naval base at Brest, where 
the two German battleships, the ‘“‘ Scharnhorst ”’ 
and ‘ Gneisenau,”’ are known to be in dock. On 
Thursday, April 3rd, the weather was bad, and when 
the strong force of aircraft of the Bomber Command 
arrived over the base much cloud and haze made the 
observation of results difficult. Heavy bombs, how- 
ever, were seen to fall across the dry dock and several 
fires were started in the port. This attack followed an 
earlier one on the previous Sunday, when the docks 
in which the two battleships are lying were straddled 
in all directions by medium, large and very large 
bombs. Many hits were registered on the quayside 
and others were seen in the dock area. Another 
attack was made on Friday, April 4th, and was 
centred on the dry dock, in which one of the ships is 
being refitted, and on the quay beside which the 
other is moored. Defying the fierce barrage, some of 
the bombers came down to a height of 1000ft. to 
deliver their attack, and bombs were seen to straddle 
both the ships. On that occasion the bombs dropped 
included among them a number of the most powerful 
ever used against a target of this nature. On Sunday 
night, April 6th, yet another attack was made and, 
despite bad weather, a number of bombs were dropped 
in the dock area, some from a low level. There is no 
doubt that in all these attacks considerable damage 
to the battleships has been caused. They were laid 
down in 1936, the ‘‘ Gueisenau ” being built at the 





Deutsche Werke and the ‘Scharnhorst’ at 
Wilhelmshaven. They were completed in May, 1938, 
and January, 1939, respectively, and have a standard 
displacement of 26,000 tons, the water line length 
being 741ft. 6in., the beam 98ft. 6in., and the mean 
draught 24ft. 8in. The armament comprises nine 
llin. guns and twelve 5-9in. guns, with fourteen 
4-lmm. and sixteen 37mm. anti-aircraft guns. 
Four aircraft are carried with two catapults. 
Unofficial figures for the armour give a 12in. to 13in. 
belt, thinning out to 3in. to 4in. at the ends, and 12in. 
turrets with 6in. deck armour. The propelling 
machinery comprises a triple-screw arrangement of 
geared turbines taking steam from high-pressure 
water-tube boilers, with oil engines for cruising speeds. 
The designed speed of 27 knots was considerably 
exceeded on the trials and the actual speed of the 
ships is believed to be over 29 knots. 


Export Trade with America 


In the House of Commons on Thursday, April 3rd, 
the President of the Board of Trade was asked if he 
had any statement to make about the effect of the 
Lease and Lend Act on the United Kingdom export 
policy. In answering that question, Mr. Oliver 
Lyttelton said that this country needed more and 
more supplies of every kind from the United States. 
The Government was, he said, grateful for the 
ungrudging aid which it had already received from 
America, and was fortified by the assurance which 
the Lease and Lend Act provided for continued 
supplies of essential goods. Our need for dollars was, 
however, very great, and anything which added to 
our dollar earnings was a contribution of first import- 
ance to our cause. That was one reason why His 
Majesty’s Government still regarded it as a necessity 
for this country to maintain and extend its exports 
to the United States, and to give every assistance to 
that trade. The extent to which that purpose could 
be achieved depended largely on the response of 
buyers in the United States, and he trusted that they 
would continue to ask for our products. In replying to 
a further question, as to the desirability of consulting 
with the American Government with a view to making 
modifications in the law relating to the holding and 
use of dollar currency in the United States and the 
advisability of creating generally, free exchange of 
currency between the two countries, Captain Crook- 
shank, the Financial Secretary to the Treasury, said 
that notwithstanding the passing of the Lease and 
Lend Act our overseas commitments to be met in 
gold or dollars remained very large. It therefore 
remained essential to our war effort that our exchange 
resources should be conserved to the maximum 
degree, and that the exchange control regulations 
should be strictly complied with by all concerned. 


War Transport Council 


lr was announced on April 5th that the Minister of 
Transport, Lieut.-Colonel J. T. C. Moore-Brabazon, 
has decided to set up immediately a War Trans- 
port Council, whose function it will be to advise 
the Minister on questions of transport policy. In 
addition to examining all matters which the Minister 
may refer to them members will be invited to put 
forward any proposals which, in their view, would 
increase the contribution that transport is making to 
the war effort. The following have accepted invita- 
tions to serve on the Council under the chairmanship 
of the Minister :—W. P. Allen, general secretary, 
Associated Society of Locomotive Engineers and 
Firemen ; Right Hon. Sir Arthur Griffith-Boscawen, 
Chairman, Transport Advisory Council; Arthur 
Deakin, acting general secretary, Transport and 
General Workers’ Union; John F. Heaton, chair- 
man and managing director, Thomas Tilling, Ltd.; 
Lieut.-Colonel Sir Maxwell Hicks, chairman, 
McNamara and Co., Ltd., and Allied Transports, 
Ltd.; Colonel Sir William Prescott, Chairman, Lee 
Conservancy Board, and late Chairman, Metro- 
politan Water Board ; J. D. Ritchie, General Manager 
to the Port of London Authority ; Right Hon. Lord 
Stamp of Shortlands, chairman and president of the 
executive, London Midland and Scottish Railway. 
The Parliamentary Secretary to the Ministry of 
Transport, Mr. F. Montague, together with the 
Permanent Secretary, Sir Leonard Browett, and the 
Deputy Secretary, Mr. R. H. Hill, will also serve on 
the Council. 


Port of London Authority 


On Thursday, April 3rd, it was announced that 
Lord Ritchie of Dundee has retired from the chair- 
manship of the Port of London Authority, and that 
the Right Hon. Thomas Wiles, P.C., Vice-Chairman 
since 1934, has been elected to succeed him. 
Mr. Louis Hamilton Bolton has been elected Vice- 
Chairman of the Authority. Lord Ritchie, we may 
recall, was appointed a member of the Port Authority 
at its inception in 1909, and served as representative 
of the City of London. He was Chairman of the Law 





and Parliamentary Committee from 1909 until 1913, 
and was Vice-Chairman of the Authority from 1913 
until March, 1925, when he succeeded the late 
Viscount Devonport as Chairman. The members of 
the Authority have placed on record their high appre- 
ciation of the conspicuous services of Lord Ritchie, 
who, it is stated, by his able leadership and unfailing 
courtesy, combined with his business ability and 
knowledge of the undertaking, has conducted the 
affairs of the Authority with outstanding success. 
For many years past Lord Ritchie has concerned 
himself with problems relating to the ports of the 
country generally. He was President of the Docks 
and Harbours Association from 1938 until quite 
recently, and served as the Chairman of the Associa- 
tion’s Executive Committee for upwards of eleven 
years. Mr: Thomas Wiles, his successor, has served 
on the board of the Port Authority since 1923, when 
he was elected as one of the members representing 
**Goods.”” He was Chairman of the Authority’s Law 
and Parliamentary Committee from 1925 until 1934, 
and the Finance Committee from 1936 until 1940. 
Mr. Wiles has many commercial interests in the City 
of London. Mr. Bolton, who succeeds him as Vice- 
Chairman, has served on the board of the Port 
Authority since 1931, and has been the Chairman of 
the Staff Committee since 1935. He is a member of 
the Port of London Emergency Committee, and also 
the Deputy Ministry of Shipping representative for 
the London area. 


Institution of Chemical Engineers 


On Friday last, April 4th, the Institution of 
Chemical Engineers held a luncheon at the Connaught 
Rooms, London. The President, Mr. F. Heron 
Rogers, took the chair. The toast of ‘‘ His Majesty’s 
Ministers ’’ was proposed by Mr. H. Talbot, in one of 
those witty speeches which are a delight to listen to 
but which cannot effectively be reproduced. In . 
reply, Mr. A. V. Alexander, First Lord of the 
Admiralty, referred to the help the country was 
receiving in its war effort from chemical engineers, 
and said that without them it would be impossible 
to keep up supplies that were very necessary. It was 
a war of weapons, and the standard of weapons was 
vitally important. Our standards demonstrated that 
our technical skill was not a whit inferior to that of 
our enemy, despite the fact that Germany had had a 
long start in preparing for war. With the help of 
American production we could carry such a heavy 
weight of metal and threat to the enemy as would 
lead to a result which would carry us through to a 
victory that would enable us to state our own terms. 
Mr. C. S. Garland, the President-Elect, welcomed 
the guests, and Professor Dr. P. S. Gerbrandy, Prime 
Minister of the Netherlands, and Sir Ernest Lemon 
responded. Sir Ernest made a plea for the creation 
of an industrial general staff to oversee the supply of 
essential tools in peacetime, as in wartime, and also 
suggested that even to-day we should be making 
market researches as to where goods made in factories 
originally built for wartime needs could be sold when 
peace returned. The problems of peace were likely 
to be as great as those of building up industry for war 
purposes. Sir Leopold Savile, President of the 
Institution of Civil Engineers, proposed the toast of 
“ The Institution,’”’ and the President responded. 


Indoor Anti-Debris Shelters 


Srnce the recent announcement that the Govern- 
ment proposed to manufacture and distribute a new 
type of steel air raid shelter for erection indoors to 
give effective protection against débris from collapse, 
many manufacturers have submitted to the Ministry 
of Home Security designs which, if suitable, they are 
anxious to manufacture and place on sale. The 
Minister has therefore thought it right in the interests 
of the public to make arrangements for the examina- 
tion and testing of such designs. The tests will be 
conducted at the Research and Experiments Depart- 
ment of the Ministry, and applications should be 
made to the Chief Adviser, Research and Experi- 
ments Department, Ministry of Home Security, 
Princes Risborough, Bucks, for a free copy of the 
Department’s Bulletin No. C16, which sets out the 
considerations governing design of shelters of this 
type and the kind of tests to which they will be 
subjected, together with a form of application for 
examination and test. Applications must be accom- 
panied by drawings and complete specifications, 
together with a fee of twenty guineas. If, after 
examination, it appears that the design stands a 
reasonable chance of surviving test, the applicant will 
be asked to submit a sample or samples for that 
purpose. If the design on examination is considered 
unsuitable or of insufficient strength, the test will not 
be carried out and the sum of fifteen guineas will be 
returned to the applicant. The Ministry wishes it to 
be clearly understood that official approval on tech- 
nical grounds of a design carries with it no guarantee 
that it will be possible to allocate controlled materials, 
particularly steel, for the purposes of manufacture. 
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Liquid Jets of Annular Cross Section 


By A. M. BINNIE, M.A., 


1. INTRODUCTION 


yo a low velocity jet of liquid issues 
from an annular orifice, surface tension 
‘ {acting on both the inner and outer surfaces) 
vauses the jet to coalesce after a short distance 
nd then to continue with a “ solid ” cross section. 
Our attention was first drawn to this type of jet 
in the course of experiments on the flow of water 
through a vertical pipe, which, protruding through 
the base of a tank, served as an overflow (Binnie, 
1938). When the flow was very small, the falling 
water adhered to the surface of the pipe and 
appeared at the bottom as an annular jet, which 
was then drawn by surface tension to the axis of 
the pipe. This paper describes experiments, 
performed at the Engineering Laboratory, Oxford, 
on a similar water jet, but produced by an annular 
orifice, so that the cross section of the jet was more 
definite. An approximate theory of the form of 
the annular portion is derived and is compared 
with the observations. 

The type of flow under consideration is distinct 
from that obtaining when the velocity is great. 
A jet of this kind at once rapidly disintegrates— 
an effect used in fire-fighting appliances (Parker 
and Clarke, 1938) and in mijection apparatus 
for compression-ignition oil engines (Morrison, 
1939). 


2. THEORY OF THE JET 


A half section of the jet by a plane through its 
vertical axis of symmetry is shown in Fig. 1. 
Viscosity is neglected, and it is assumed that the 
motion is steady and irrotational. In addition, 
the velocity is taken to be uniform and equal to 
U, across the horizontal exit plane. The origin 
of cylindrical co-ordinates O is situated on the 
axis and in the exit plane, and the z axis is taken 
vertically downwards. The distance of any point 
from the axis is denoted by r. m 

The method of analysis is to treat the thickness 
of the jet at any point as small compared with 
its radius; such treatment becomes invalid near 
the point of coalescence of the jet and the approxi- 
mations used break down there; but it may be 
expected that in spite of this the calculated jet 
length will be a good approximation to the 
measured length, provided that the approximations 
are valid nearly down to the point of coalescence. 
The conditions near this point are not amenable 
to simple analysis. 

The variations of pressure in the liquid due to 
surface tension are of order T/R, where T is the 
surtace tension and R=(R,+R,)/2, R, and R, 
being the internal and external radii of the jet 
at exit. Under the conditions of the experiments 
these variations were small and of order 0-01 
compared with p U,”/2, the dynamie pressure at 
exit, and hence their effect on the magnitude of the 
resultant velocity at any point may be neglected. 
Consequently, «, the resultant velocity of the 
liquid at any point, is related to U, by Bernouilli’s 
equation, which gives 

w=U,?+2 gz. (1) 

We now introduce curvilinear co-ordinates s 
and m in the plane of Fig. 1, where n=0 is the 
middle line A P, of the jet section, defined as the 
locus of points for which the lengths of the normals 
drawn to the inner and outer surfaces of the jet 
are of equal length. The arc s is measured along 
this middle line and ” is measured normal to it. 
Then the condition of continuity of mass flow 
across any section provides the relation 

N 


[ru .dn—20.Ra, (2) 


where d=(R,—R,)/2, 2.N is the thickness P, P, 
of the section, and the small difference between the 
resultant velocity and the component velocity 
measured parallel to AP, is neglected. It is 
further supposed that the variation of wu across 
the normal P, P, may be neglected—an assump- 
tion which is valid if the angle @ between P, P, 
and the exit plane is small. We therefore take 
u% as constant in the left-hand side of (2), which 
then becomes 

uroN=U.Rd, (3) 


since r=r,+n cos 6, where r, is the distance of 


P, from the axis of the jet. 
The pressures inside the hollow cavity and out- 
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side the jet are equal to the atmospheric pressure 
Po; the pressures at P, and P,, which are situated 
just inside the inner and outer surtaces of the jet, are 
denoted by p, and p,, and the curvatures of the 
axial section at P, and P, by &, and k,. Since the 
jet is bounded by surfaces of revolution, k,~! and 
k.~ are principal radii of curvature at P, and P,, 
and the other principal radii of curvature are 
CP, and C P, approximately (Fig. 1), if d N/ds 
is small compared with unity.* 

Then C P,=r, sec 2—N, C P»=r, sec 6+-N. The 
relations between po, p,, and p, are found from 
Meunier’s theorem, which gives 


Po—Py=T E 


and 


' To sec O—N |’ 


{ 1 
P2—-P,=T [t+ acaoN| . 
Thus 3 

2 7, cos 6 
P2—P,=T oe . (4) 


The contraction of the jet is produced by the 
pressure gradient along P, P,, which provides the 
pressure difference (p,—,), and which is balanced 
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mainly by centrifugal force. The equation of 
motion relating these quantities is 

lop _ s ; 
59 ke u*+g sin 6, 
where k, is the curvature of the middle line A P, 
at P,. Equation (5) represents the ‘‘ change of 
pressure across streamlines” (Gibson, 1925) ; 
it is only approximately correct and its derivation 
is given in the appendix. If (5) is integrated from 
—N to +N, wu being treated as a constant, we 
obtain 

(Po—P;)/p=2 ko u®N+2 9 N sin 8, (6) 

and the elimination of (p,—p,) from (4) and (6) 
makes 


(5) 





9 nits) 
~~ en sé 1 pg N sin 0 

Tr, cos 8 
1 7,2—N? cos® 6° (7) 
In the experiments T/p u*N was of order 0-01, 
while (k,+,)/2 k was roughly equal to unity 
except near the point of coalescence, so that the 
second term on the left-hand side was negligible 
in comparison with the first. 

Then (7) becomes 
_ pain’, Tf To cos 8 

SS ‘put N | 12—N? cos? 0° (8) 
Equations (1), (3), and (8), together with the 
exit conditions and the geometrical relations 


dt... dé 
=~+—simn 6, ho= 7 , 


put ky NI 





ds 
which are obtained from Fig. 1, are sufficient to 


define the development of the jet. 
For an elongated jet, similar to those on which 





* It can éasily be shown that, to a closer approximation, the 
second principal radii of curvature of the jet surfaces are 
: aN , 1(dN)\? 
(ro sec ON) [rz0S*+5(S) ] = 





the experiments were made, it is sufficiently 
accurate to put 


dr, E dr, 
ho=—T5 , cos 6=1, sin 2=@=tan aia PL 


and these equations are valid if (d r,/d z)? is small 
in comparison with unity. On introducing these 
approximations, (8) becomes 
C6. F 26 3 ms 
dz ‘ui dz‘ pwN r2—N?— 
Substitution for N from (3) and for wu from (1) 
in this equation then yields 


0. 





@r, gar 
d2'U2+2g2 dz 
T 1 


+7 URd(U.2}292)8 (Nar?) 
This equation governs the development of the 
jet from exit until near the point of coalescence, 
where it becomes invalid. It is not soluble in a 
simple form, but a rough approximation to the 
solution may be obtained by neglecting the 
effects of gravity and of finite jet thickness, the 
latter of which is represented by the factor 
(1—N?/r,”) in the denominator of the last term 
on the left-hand side of (9). Thus this approxima- 
tion is given by putting g=0 and replacing 
(1—N?/r,?) by unity in (9), which reduces to 

d* r, 7: 

dz pU.2Rd 
Integrating and making use of the exit conditions 
ro=R, d r,/d z=0, for z=0, we obtain 


==(). 


Vo T 2? 
R-/-2,UeR*d (10) 


To this order of approximation coalescence occurs 
when r, has fallen from its initial value R, to the 
value N, and hence, from (1) and (3) with g=0, 
the point of coalescence is found by putting 
ro=(Rd)'/? in (10). The length of the jet from 
exit to coalescence is then given by 


5-(2ee “" (0-/§) . (1) 


The approximations made in arriving at this 
result are too drastic to be satisfactory. Equation 
(9), however, which should represent the conditions 
with reasonable accuracy, cannot be solved 
analytically, although a numerical solution may be 
obtained by step-by-step integration. 


3. DESCRIPTION OF THE APPARATUS 


An elevation of the vertical jet apparatus, 
which was made of brass, is shown in Fig. 2. 
The outer part of the orifice consisted of a block 
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A, in which a trumpet was machined, followed 
by a parallel portion jin. long to ensure that the 
jet emerged normally. The inner part was a rod 
© carried on a tripod whose feet were bolted to a 
plate B. To hinder the water from creeping over 
the bottom surface of the orifice, the edges of the 
orifice were cut back as shown. A high degree 
of accuracy in assembly was essential, and the 
apparatus was therefore constructed in the 
following manner. The block A was first com- 
pleted. The lower surface of B was then machined 
flat and the hole in it to receive the block A was 
bored out nearly to the correct diameter. On B 
the tripod and the plate D were erected. The rod 
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C was completed, except for the final machining 
of its tip, and was bolted and silver soldered in 
position. The lower surface of the plate B was 
fixed to the face plate of a lathe, and the upper 
surface of the plate D machined parallel to it. 
This surface, in turn, was fixed to the face plate, 
the final machining of the rod C completed, and 
the hole in the plate B bored out so that the block 
A could be inserted as a push fit. In this way the 
two surfaces which formed the orifice were made 
truly coaxial. 

The orifice was made as small as possible in order 
to keep down the Reynolds number of the flow, 
the actual dimensions being dictated by machining 
considerations. The inner diameter was chosen 
to be -jin. (0-476 cm.), since a thinner rod would 
have been too flexible. The outer diameter of 
fin. (1-1llcm.) gave a jet thickness of jin., 
so that a possible error of 4/,999in. in construction 
would not lead to an uncertainty of more than 
1 per cent. 

Lastly, a brass ring was fixed round a hole 
cut in the bottom of*an open tank, 33in. by 3lin. 
in plan and 18in. deep, and the assembly was 
placed in position by clamping the edge of the 
plate B to the ring. A rubber tube, attached 
to the pipe E, led up out of the tank, and gave 
communication through an axial hole in the rod 
C to the space inside the jet. The depth of water 
in the tank was found by means of a gauge glass. 
As the determination of the profile of the annular 
portion of the jet presented very serious difficulties, 
it was decided to confine attention to its length, 
and this was measured with a telescope mounted 
on @ vertical cathetometer. 


4. EXPERIMENTAL RESULTS 


Preliminary observation showed that over the 
range of heads available the length of the annular 
portion was very sensitive to the internal pressure, 
and a gentle breath into the end of the rubber 
tube sufficed to enlarge it greatly. Its diameter 
was only slightly distended, but the increase in 
length amounted to some 10cm. before bubbles 
of air escaped from. the pointed end of the hole. 
Normally, the jet was continuous, coalescing 
without disturbance where the hole terminated. 
It was discovered that a long pointed hole, requir- 
ing no internal pressure to sustain it, could be 
formed with care by the following method. First, 
the rubber tube was sucked, so that the hole was 
destroyed and a little water drawn into the central 
brass rod. A slight pressure was then applied 
to the tube, removing this water and forming the 
hole; at the same time, the sound of the jet 











curvature of the inner surface was very small ; 
in consequence a cusp is to be expected, and traces 
of this are apparent in the photograph. 

It was then necessary to determine the relation 
between the depth in the tank and the mean 
velocity through the orifice, and this was achieved 
by weighing the discharge at nine different steady 
levels in the tank. During these observations 
conditions were not quite identical with those 
prevailing while the hole length was being 
measured. The incoming water caused some 
disturbance and the hole was not always sharp, 
although at several heads it set itself correctly. 
Nevertheless, these effects can have had little 


axial vibration. At the tip, one of the radii of 


rod had been deliberately wetted, and during the 
initial stages of filling the tank the jet was most 
irregular and splashed laterally over the outside — 
of the orifice. Consequently, the jet emerged from 
a wetted surface, and the effects of surface tension 
at the grooved edges of the orifice were to increase 
the outer diameter of the jet and to reduce the 
inner, the resultant force on the jet being out- 
wards. Thus, taken as a whole, the jet was 
divergent, a condition not contemplated in the 
theory. 

Support to this explanation was given by an 
experiment with a stainless steel pipe, Ift. long, 
lin. internal diameter, and wall thickness };in. 
After one end had been sharply bevelled at 30 deg. 
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influence on the discharge, and they have therefore 
been ignored. By this method it was found that 
the coefficient of velocity fell from 0-90 at 47 cm. 
head to 0-84 at 9cm. head, the coefficient of 
contraction being regarded as unity. With the 
aid of these results the observed length of hole 
has been plotted in Fig. 6 against mean velocity 
of jet for two falling head tests P and Q. No 
attempt was made to correct the observed length 
of hole for the slight refraction of the line of 
vision. The same diagram also shows the theo- 
retical length of hole. A numerical solution of 
the more accurate equation (9) was obtained for 
two exit velocities, and the results are shown 
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FIG. 6 


the pipe was directed vertically downwards and a 
stream of water passed through it. It was observed 
that the jet crept up the bevelled surface, so that 
its diameter appreciably exceeded lin. But a 
light application of vaseline to the bevelled 
surface almost completely suppressed the creep. 
Theoretical considerations suggest that the 
length of the hole is very sensitive to the orifice 
conditions. On differentiating (10) we obtain 


5. Oe 
dz pU,?Rd’ 
which for our orifice and U,=250 cm. per second 
gives a value of only 2 deg. for dr./dz when 
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almost ceased where it impinged in the drain! 
beneath. When this pressure was released, a 
long pointed hole (Fig. 3) remained, which was 
so stable that to break it up a powerful puff 
through the rubber tube was necessary. The 
length of this type of hole was measured at various 
heads. The tank was first filled and the supply 
shut off. After the lapse of a couple of minutes, 
when conditions had become steady, the hole 
was formed as described above and a series of 
simultaneous observations of hole length and tank 
depth begun. The readings were continued for 
twenty minutes until at a low head the end of the 
hole became blunt. Throughout the test the 
hole remained sharp; for heads exceeding about 
25 cm. it was completely steady, but below that 
figure its tip was thrown into a state of slight 








Fics. 3, 4 AND 5 


as points A and B. The hole length calculated 
from the very approximate equation (ll) is 
represented by the straight line CD. The former 
method gives values 6 and 9 per cent. greater 
than the latter for exit velocities of 150 cm. 
and 250cm. per second respectively. These 
differences are small, and it is therefore reasonable 
to assume that for intermediate velocities the 
solution of (9) is represented by the straight line 
joining AB. The surface tension T was taken as 
74 dynes per centimetre throughout. 

It will be seen that the observed length was 
greatly in excess of that predicted by theory. 
A close examination of the jet showed that it was 
slightly divergent as it emerged from the orifice, 
and this was traced to the effects of water creeping 
over the lower surface of the orifice. The central 





z=2cm. It is therefore evident that a small 
divergency at the orifice will greatly increase the 
length of the hole. 

The lower surface of the apparatus in the neigh- 
bourhood of the orifice was therefore lightly painted 
with vaseline, although at some risk of contaminat- 
ing the jet, and the falling head test was repeated. 
The rubber tube was left untouched throughout. 
The hole (Fig. 4), although still fairly pointed, 
was now much shorter than before, and the 
results of this test R, which have been added 
to Fig. 6, are in closer agreement with theory. 
As it seemed possible that the results were 
dependent on the thickness of the vaseline film 
and the exact manner in which it was applied, the 
orifice was cleaned with alcohol and repainted. 
The subsequent test S is seen to be identical 
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with R. Asa final check a thick layer of vaseline 
was used, so excessive that the jet was ribbed and 
no longer emerged normally (Fig. 5). With this 
two tests were carried out which led to results 
agreeing with tests R and S, except that at low 
heads the hole was increased in length by a small 
amount, which nowhere exceeded 2 mm. 

Complete accord between theory and experiment 
is not to be expected. The analysis is certainly 
not valid up to the point of coalescence, and, 
moreover, the hole obtained in tests R and S was 
not perfectly sharp, and hence its length was less 
than the ideal. 

As a guide to the state of turbulence in the 
jet as it left the orifice, comparison may be 
attempted with Fage’s experiments (1938) on 
pipes of annular cross section. For our orifice 
the hydraulic mean depth m=d/2=0-159 cm., 
and if the water temperature is 7 deg. Cent. 
(v==0-0143 sq. cm. per sec.), the Reynolds 
number=U,m/v=11-1U.. In tests R and S 
the extreme values of U, were about 275 
and 150 cm. per second, hence the Rey- 
nolds numbers lay between 3060 and 1670. 
Fage, by observing the pressure drop over a 
length of pipe remote trom the entry, showed that 
for two arrangements of trumpet entrance viscous 
flow broke down when the Reynolds number was 
about 950; nevertheless, for a third arrangement 
the onset of turbulence was not detected at a 
Reynolds number of 1470, the highest which could 
be attained. But the flow through his apparatus 
was continuous, inevitably causing some turbu- 
lence in the supply tank, whereas in the present 
experiments the tank remained undisturbed. 
Thus it seems probable that the flow through our 
orifice was scarcely, if at all, turbulent, and this 
was confirmed by the glassy appearance of the 
jet and the almost complete absence of splash 
where it struck the drain. A further bar to 
satisfactory comparison lies in the fact that the 
orifice was close to the contraction provided by 
the trumpet entrance. This proximity, however, 
implies that boundary layer effects were slight, 
and the distribution of velocity over the cross 
section can be expected to be nearly uniform. 
Although the theory assumes this uniformity, a 
departure from it is unimportant. The velocity 
appears in the form of a mean square velocity 
integrated over a cross section of the jet—equations 
(5) and (6)—while in thé continuity equation (2) 
it is used as a mean value. 

The authors wish to express their thanks to 
Mr. V. Belfield, M.A., for taking the photographs ; 
to Mr. D. G. Christopherson, B.A., for assistance 
with the observations, and to Mr. 8S. Munday for 
his skilful construction of the apparatus. 


APPENDIX 


Derivation of Equation (5).—For steady motion 
with viscosity neglected the vector equation of 
motion of an incompressible fluid is 


v X curl y=grad (? +24; “), (12) 
where v is the velocity vector and 2 is the potential 
of the external forces. In the problem under 
consideration, gravity is the only body force 
acting and Q=—g z. 

We require the second component of this 
equation, referred to the orthogonal curvilinear 
co-ordinates s, n, ¢, where ¢ is the azimuth angle 
of a point in the jet. The component velocities 
corresponding to these co-ordinates are repre- 
sented by u, v, w, respectively, where v is small 
compared with wu. In addition, w is equal to zero 
and all derivatives with respect to ¢ are zero, 
since the motion is symmetrical about the axis 
of the jet. If h, 5 s, hain, hs 6 ¢ are the elements 
of length measured along the curvilinear mesh 
we have (Goldstein, 1938) 


hy=1-+-ko n, hy=1, hg=r, 





where k, is the curvature of the line n=0. The 
components £, 7, ¢, of curl v are given by 
l e 0 
1 a ri) 
1h Ee (awa (Ms »)| i 
and. 
L 1 | @ a 
i= j12 (hy v)—> (hy | 
1 dv @ ——— 
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The second component of the vector equation 
(12) is 


] 
Ew—C wn P -g +h (uttor)| : 
which reduces after some algebra to 
u dv, dv ku? lop, 


I-kndet’ an I+kn pan'9® 





(13) 
: OF 2. : ‘ 
putting ann 6. Since v is small compared 
with u and km» small compared with unity, it 
follows from a discussion of the order of magnitude 
of the terms of this equation, analogous to the 
derivation of the boundary layer equations 





(Goldstein, 1938), that the first two terms on the 
left-hand side of (13) may, be neglected and the 
denominator of the third replaced by unity. We 
then obtain the equation 
I a u?+-g sin 0, 
pon 
which is the required form. 
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Tests of a Kadenacy High-Duty Moderate- 
Speed Experimental Unit 


By Professor 
N the course of the development of engines 
embodying the Kadenacy principles of exhaust- 

ing and charging two-stroke internal combustion 

engines, a wide range of running conditions has 
already been met. In one class of application 
there is a demand for high outputs per unit of 
cylinder volume combined with the good 
mechanical reliability associated with moderate 

speeds of revolution and low piston speeds. A 

single-cylinder experimental unit, as a basis for 

engines suitable to meet this demand, has been 
developed by Armstrong Whitworth Securities 

Company, Ltd., at its laboratories at Slough, 

Bucks, and the author was invited to report on 

the present stage of progress of this unit. He 

















FIG. 1—SINGLE- CYLINDER ENGINE TEST ASSEMBLY 


therefore carried out suitable tests on this engine 
at Slough between May 3rd ‘and 8th, 1940. 

The unit under consideration, shown with the 
testing equipment in Fig. 1, has a cylinder bore 
of 4-51l5in. (114-8 mm.) and a stroke of 6-5in. 
(165 mm.), giving a total swept volume of 0-0603 
cubic feet (1-706 litres). Exhaust takes place 
through a single poppet valve in the head, and 
admission takes place through ports uncovered 
and controlled by the piston near bottom dead 
centre. An excentric-vane type compressor, 
mounted on the crank case and turned by rope 
drive at 1-53 times engine speed, supplies the air. 
In passing through the admission ports the air 
receives a tangential swirl about the cylinder axis. 
The exhaust valve, placed axially in the cylinder 
head, is actuated from the cam shaft by push-rod 
and rocker. The exhaust system may also be 
seen in Fig. 1. The combustion chamber is 
“open” and disc shaped, and dual injection is 
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provided from opposite sides. As regards the 
engine parts, it suffices to say that the design 
of these is conventional and that no unusual feature 
affecting reliability is introduced. 

During the tests carried out by the author 
the speed of revolution was constant throughout 
at 1000 r.p.m. The series began with the taking 
of a curve of specific brake fuel consumption on 
brake M.E.P., which involved five hours of run- 
ning; this was followed by the main endurance 
test, which consisted of seventy-two hours of 
running at 95 per cent. of full load, followed by 
twelve hours at full load, and completed by two 
hours at 10 per cent. overload ; these tests com- 
prised, therefore, a total running time under 
observation of ninety-one hours. Before and 
after the running the engine was stripped, and 
examination ‘was made of the condition of the 
working parts. In this report the tests will first, 
be dealt with, after which the performance will 
be discussed from the points of view of output and 
reliability. 

The power output of the engine was measured 
by a Heenan and Froude hydraulic brake. The 
fuel was measured by observing the time to con- 
sume calibrated volumes, the density of the fuel 
being taken by hydrometer to give the necessary 
conversion from volumes to weights ; the number 
of revolutions of the engine was simultaneously 
recorded by tachoscope during the observed time 
to consume the calibrated volume of fuel. The 
revolutions made by the engine during the whole 
of the running were observed by counter. The 
leakage of fuel from the pumps and nozzles had 
been found to be less than 1 per cent. of the fuel 
consumption, and is therefore not included in the 
test results. The fuel used was Pool gas oil ; 
samples were taken, respectively, early and late 
in the endurance test, and analyses of these are 
given at the end of this report. The lubricating 
oil used was Wakefield “‘ Deusol”’ P.T.; analyses 
of samples taken before and after the complete 
run are similarly given at the end. The pressure 
ot the lubricating oil was observed by Bourdon 
gauge, and the temperature by a dial type of 
ether thermometer with its bulb placed in the 
main pressure gallery feeding to the crankshaft. 
The temperatures of the admission air were 
recorded in the atmosphere near to the compressor 
intake, and also in one of the receivers; the 
pressure of the air in the receivers was recorded 
by a mercury U-tube manometer. The tempera- 
tures of the cooling water were observed on 
mercury thermometers placed in the inlet and 
outlet pipes. The temperature of the exhaust 
gases was observed on a Negretti and Zambra 
mercury pressure thermometer inserted in the pipe 
22in. from the exhaust valve, as shown in Fig. 1. 
For observation of the state of the exhaust, the 
tail pipe opened into the laboratory and permitted 
direct observation, and also, by day, observation 
against the sky. During the period of the tests 
the barometric height ranged from 29-7in. to 
30: lin. of mercury. 


SERIES WITH VARYING BRAKE M.E.P. 


The principal results from the first test series 
with varying brake M.E.P. are given in Table I, 
while in Fig. 2 the specific consumption in pounds 
and grammes per brake horsepower per hour, the 
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exhaust temperature and the receiver pressure 
are shown plotted on a base of brake M.E.P. 
The rate of flow of the circulating water was 
adjusted so that the rise of temperature was 
constant from 17 deg. to about 50 deg. Cent. 
During tests 1 to 9 of this series the load was 
increased progressively, and in tests 10 to 16 
the load was progressively taken off the engine ; 
the test points, as may be noticed, all fall on a 
single curve, a fact which verifies that the engine 
had attained a steady state when each reading 
was taken. The first matter inviting comment 
is the extremely high value of the brake M.E.P. 
recorded, 145 lb. per square inch. At this output 
the exhaust was slightly black, but at 140 lb. 


TABLE 
| | 

Brake | Fuel, | Fuel, Ib. 

Test | R.p.m. | m.e.p., lb.) B.H.P Ib. per | per B.H.F 

No. per sq. in. | hour. | per hour. 
! 1019 | 20-9 | 5-60 | 4:71 0-840 
2 1008 {| 50-7 13-42 7-04 0-524 
3; 1001 | 70-5 | 18-57 8-64 0-465 
4} 998 | 91-1 | 23-94 | 10-58 0-442 
5 | 1006 109-2 28-28 12-28 0-434 
6 1008 126-0 33-25 14-40 0-433 
7 997 125-7 32-98 14-09 0-427 
8 1010 140-0 37-12 16-48 0-444 
oT) 1025 145-0 39-10 18-47 0-472 
10 1005 | 140-2 37-05 16-40 0-443 
11 993 OI 124-0 32-40 13-72 0-424 
12 994 109-3 28-57 12-32 0-432 
13 995 | 92-0 24-02 10-68 0-444 
14 1009 70-6 18-72 8-82 0-471 
15 1002 49-6 13-07 6-90 0-528 
16 1002 19-8 5-22 4°45 0-854 


| 


per square inch it was just visible—that is, at 
the “limit of satisfactory exhaust.” Since the 
brake M.E.P. at normal full load is taken as 125 lb. 
per square inch, this gives an ample margin of 
overload with a clear exhaust. At first, the curve 
of specific consumption appeared satisfactory, 
but, taking into account the otherwise favourable 
conditions of the combustion over the whole 
range of load, the order of the best values of the 
fuel consumption cannot be considered good, while 
the curve rises early at reduced loads ; the author 
therefore investigated more closely the form of 
the curve. 

For the specific consumption to increase so 
rapidly as the lower loads are approached, two 
reasons might be advanced—either the combustion 
deteriorates, or the mechanical losses of the engine 
are unduly high. Since there appeared no other 
evidence such as unduly high exhaust temperature 
to support the suggestion of poor combustion 
conditions, particular attention was given to the 
mechanical losses. Few reliable published data 
are available concerning the characteristics of 
two-stroke engines, so that, as a basis for com- 
parison, the author has added the corresponding 
curve he himself obtained in a test of a Kadenacy- 
Petter engine.* Comparing the two curves it 
is seen that the specific consumptions are certainly 
lower at high loads in the earlier case than in 
the present case ; but what is both more important 
and more striking is that the differences between 
the ordinates of the two curves become more 
and more marked as the load is reduced, until, 
at about 20 1b. per square inch, where the lowest 
observed values of brake M.E.P. were obtained, 
the specific consumption for the engine of the 
present test is about 60 per cent. higher than 
that for the earlier test. Any differences of com- 
bustion efficiency that may be present will be 
small in comparison with this value, and this large 
difference can only be attributed to markedly 
higher mechanical losses. Since the design of 
the running gear is conventional, suspicion is 
fastened on possible inefficiency in the air com- 
pressor. 

At the conclusion of the endurance run, therefore, 
a special test was carried out with the object of 
measuring the power taken by the compressor. 
In this test the rope drive to the compressor was 
taken off the crankshaft and transferred to the 
shaft of a variable-speed electric motor. Prior 
to this change the engine had run normally under 
full-load conditions, and the fuel setting was 
left unchanged. After the change the brake load 
was adjusted to bring the speed of the engine 
back to its normal value, and the speed of the 
compressor was similarly brought to its former 
value, giving the same admission conditions as 
before. The only result of the change, therefore, 
is that the power taken to drive the compressor 
is transferred from the engine to the electric 
motor, the brake load being increased by a corre- 
sponding amount, so as to retain unchanged the 
charging and combustion conditions of the engine. 





This increase of power taken by the brake is 
thus equal to the power taken to drive the com- 
pressor. The data from the two tests forming the 
basis of comparison were as follows :— 


Full load readings with- 
Compressor Compressor . 


engine- _separately- 
driven driven 
Revolutions per minute... - 1008 - 1000 
B.m.e.p., lb. per square inch ... 125-5 149-2 
Co? ae aro 39-3 
Fuel consumption— 
Ce er 15-01 15-18 
Ib. per B.H.P. per hour 0-451 ... 0-386 
Air pressure in receiver, lb. per 
square inch ... ... . 6-30 6-25 


Comparison shows that 39-3—33-25=6-05 H.P. 





| Air temperature, ° C. | Air Exhaust Exhaust 
| —_—__——___—_——__| pressure | tempera- | state. 
| Intake. | Receiver. | receiver. | ture, °C. | 
20-0 59-5 | 5-78 | 169 Clear 
|. 20 | @S. | 60e | 208 : 
| 21-0 | 61-0 | 6-10 | 249 
| 21-5 | 62-5 | 6-06 290 
22-0 63-0 5-95 329 
22-0 63-0 | 5-80 361 
22-5 64-0 5-82 405 | Just visible 
23-5 65-0 | 6-00 436 Slightly black 
| 24-0 65-0 | 5-85 400 | Just visible 
24-0 65:0 | 5-78 355 | Clear 
24-0 65-0 5-85 325 
23-5 | 65-0 5-95 | 295 
23-5 65-0 6-14 | . 261 
23-5 65-0 5-94 219 
24-0 64-0 5-50 


is taken by the compressor. As a check on this 


I 











| | 160 | 
| } | 


value, it was found that a comparison between 
the mean readings of three tests with the com- 
pressor independently driven and the mean 
readings of twelve tests under full-load conditions 
during the endurance run gives a value of 6-2 H.P., 
so that 6-0 H.P. is a safe estimate to take. Since 
the conditions under which the compressor is 
working are generally constant over the whole 
range of brake M.E.P., this value may be accepted 
for all points within the range. 

To compress adiabatically the same weight of 
air (7-5 lb. per minutef) through the same range 
of pressure would require 2-4 H.P., so that the 


2"4 100-40 

6-0 ss per 
cent. only. The power lost is thus 6-0—2-4 
=3-6H.P. Taking 60 per cent. adiabatic efficiency 


overall adiabatic efficiency is 
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FIG. 2—RESULTS OF FUEL CONSUMPTION TESTS 


as an attainable value with a well-designed com- 


pressor, the power taken becomes 24x 
=4:0 H.P., leaving 6-0—4-0=2-0 H.P. more 


available as brake output. Such an improvement 
would increase the output of test 6 in Table I 
from 33-25 to 35-25 H.P. and would reduce the 
specific consumption from 0-434 lb. to 0-408 Ib. 





+ This value, which corresponds to a volumetric efficiency 
compared with atmospheric air of 168 per cent., was obtained 





(196-2 to 185 grammes) per brake horsepower 


per hour. The corresponding effect on test 1, 
where the difference between the two curves 
reached its greatest measured value, would be 
an increase to 7-6 B.H.P. and a decrease in 
specific consumption to 0-619 lb. (280 grammes) 
per brake horsepower per hour. This is a more 
reasonable value, but one which still lies well 
above the Kadenacy-Petter curve, and more so 
when the horizontal displacement of the base 
from 20-9 lb. to 28-41b. per square inch, conse- 
quent upon the increase of brake horsepower, is 
also included. The point, giving the values of 
test 1 corrected both for consumption and for 
brake M.E.P. is given on Fig. 2, and its position 
confirms that the compensation made for the - 
inefficiency of the compressor is in no respect 
exaggerated. A further result of the increased 
efficiency of the compressor would be a general 
increase in the values of brake M.E.P., and, in 
particular, an increase in the maximum brake 
M.E.P. from 145-0lb. to 152-51b. per square 
inch. It should, however, be mentioned that all 
of these adjustments leave out of consideration 
any incidental advantages which might be derived 
from the lowering of the delivery temperature 
of the air from the compressor, which would 
follow an improvement in its efficiency. 
Summarising the results of the first test series, 
given in Table I and Fig. 2, it is seen that the 
overall performance of the engine is very good as 
regards output and fair as regards fuel consump- 
tion, while the values of the exhaust temperature 
are low over the whole range of output. At the 
maximum brake M.E.P. of 145-0lb. per square 
inch, the specific output reaches the value of 
22-9 B.H.P. per litre of swept volume, while at 
the full-load rating of 125-0lb. per square inch 
the corresponding value is 19-3; these values 
are extremely high, when the moderate speed of 
revolution of 1000 r.p.m. is taken into account. 
These results were recorded, in spite of the very 
low efficiency of the air compressor revealed by 
the test curves, and afterwards confirmed by the 
check tests. Given a more reasonable efficiency 
of the compressor, the output would be excep- 
tionally good and the fuel consumption normal. 


ENDURANCE TEST 


The endurance test proper was begun on the 
same day, after a stop to permit checking the oil 
level in the sump. It consisted of seventy-two 
hours at a brake M.E.P. of 118-8 lb. per square 
inch, equivalent to 95 per cent. of full load, 
followed by twelve hours at full load, 125 Ib. 
per square inch, and completed by two hours 
at 10 per cent. overload, with a brake M.E.P. of 
137-5 lb. per square inch. Apart from a week-end 
break of thirty-seven hours, which occurred after 
314 hours of running at 95 per cent. load, the 
test was continuous, and at the break the only 
adjustment made to the engine was to decrease 
the exhaust valve tappet clearance by 0-002in. 
The full programme of running, therefore, was 
5 h. for the consumption loop ; a stop of 30 min.; 
314 h. at 95 per cent.; a stop of 37 h.; 404 h. 
at 95 per cent.; 12 h. at full load; 2 h. at 10 per 
cent. overload : 91 h. of running in all. 

It appeared simplest to plot the principal 
results from the endurance test on a base of hours, 
as shown in Fig. 3, on which specific brake con- 
sumption, exhaust temperature, air receiver 
pressure, and lubricating oil temperature are 
given. While these records give the most important 
numerical data from the tests, it is necessary, 
for completeness, to add the following remarks. 
The state of the exhaust was “ clear ” throughout, 
except at the following observations :—At 20 h., 
at 27 h., at 81 h., and from 84 h. to 86 h., when it 
was “just visible.” One of the two fuel injection 
pipes was replaced at seven hours, involving a | 
slowing down of the engine, following the charac- 
teristic of the hydraulic brake, corresponding to 
a reduction in the brake M.E.P. from 118-8 lb. 
to 115-0 lb. per square inch, during one minute ; 
apart from this, the loads shown on Fig. 3 were 
carried without interruption. The exhaust valve 
tappet clearance at the end of the run was 0-022in. 
So that, starting at 0-020in., with the adjustment 
of 0-002in. after 314 h., the total increase of clear- 
ance in eighty-six hours was 0-004in. The total 
quantity of lubricating oil consumed, from the 
sump, at the exhaust valve, and by the air com- 
pressor, during the endurance test was 8-8 pints, 
of which 2-17 pints were taken by the compressor 
lubricators. Taking the output as equivalent to 
a steady one of 32-8 B.H.P. for eighty-six hours, 





in a similar test by the company’s engineers, but with means 





* Engineering, January 12th, 1940. 


which the auther had checked and approved. 





'specific oil consumption of 0-00312 pints per 


these figures correspond to an average overall 
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brake horsepower per hour, and, for the com- 
pressor alone, about one-quarter of this, namely, 
0:00077 pints per brake horsepower per hour. 
The revolutions recorded by the counter during 
the total ninety-one hours of running were 
5,467,800, giving a mean speed of 1001-4 r.p.m. 
The running of the engine was satisfactory 
throughout. 

In considering ‘hi records of Fig. 3, attention 
should first be drawn to the open scales of the 
diagrams ; these were adopted intentionally to 
show up small changes, but the smallness of the 
orders of the differences involved should not be 
overlooked. On examination, it is seen that the 


72 HOURS AT 95% OF FULL LOAD (118-8 ib. PER 8Q. iN.)- 
‘bees See MT wae 


__ EXHAUST TEWP.°C | 





Neither the big-end bearing nor the crank pin 
showed measurable wear. The seats, both on the 
exhaust valve and in the head, were in good 
condition, and there was freedom from pitting. 
The guide had worn on the thrust diameter, but 
the stem of the exhaust valve showed no measur- 
able wear. 


ANALYSES OF FUEL AND LUBRICATING OILS 


Samples of the fuel were taken (A) on the first 
day, (B) on the last day of the tests. Samples of 
the lubricating oil were taken from the sump 
(C) before, and (D) after the complete period of 
running. These were submitted to Messrs. Moore 


12 HOURS AT 
“Full L 
125 LB. PER SQ IN 


a 


Exh. Temp. °C 


£5 xy 
4 
N 


| 1B/8 WP /woye 





& & 
Lb. per B.H.P. 


A 
S 


“THE ENGINEER™ 


FIG. 3—GRAPHICAL REPRESENTATION OF TEST 


curve of specific fuel consumption shows a general 
rise during the first seventy-two hours, at 95 per 
cent. of full load, from 0-424 Ib. to 0-442 lb. per 
brake horsepower per hour. The peaks at twenty 
and twenty-seven hours coincide with high values 
of the exhaust temperature and with an inferior 
state of the exhaust; a temporary disturbance 
of the injection would thus be indicated. The 
peaks are also associated with low values of the 
lubricating oil temperature, except at thirty-two 
hours, the readings immediately following the 
restart after the week-end break. It is possible 
that these low values lead to a slight increase in 
frictional losses, which would account for the 
higher fuel consumption. But in all cases the 
fluctuations are small, and the curves indicate 
a good uniformity of running condition, and the 
endurance test can, in the view of the author, 
be regarded as satisfactory in all respects. 
Examination was made of the vital parts after 
the tests, and the following are the points worthy 
of mention :—The combustion chamber showed a 
slight deposit of soft carbon which could easily 
be wiped off. The piston was clean on the crown, 
but had a small amount of deposit on the skirt. 


Apart from one place on the thrust diameter, | 


below the power rings, where slight wear was 
shown, wear on other points, including the rings 
and their grooves, was negligible. The two top 
Cornish rings were free in their grooves, although 
carbon was present; the third ring, a plain one, 
was stuck for about one-third of its circumference, 
while all other rings were free. The gudgeon pin 
showed no measurable wear, but the small-end 
bush showed slight wear across the thrust diameter. 
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reported on the four samples as 


Fuel Oil. 


A. 
0-845 ... 


Clo gravity at 60 deg. Fab.. 0-846 
Closed oo -point (Pensky Marten), 
deg. 200 186 
¥i —- at 100 deg. Fah. (Red. 
wood No. 1), seconds .. 344 344 
Coke ees = cent. 0-02 0-03 
Ash Nil Nil 
Water ... Nil Nil 
Sulphur, per cent. 0-65 0-65 
Calorific value— A B 
Gross. Net. Gross. Net. 
Calories... ... 10,891 ... 10,177 ... 10,870 ... 10,157 
B.Th.U. .. 19,604 ... 18,319 ... 19,566 ... 18,283 
Lubricating Oil 
C. D. 
Specific gravity at 60 deg. Fah.. 0-907... 0-911 
Closed fiash- — ro Marten) 
deg. Fah . 390 
¥; enalig 
At 200 dee. Fah. (Redwood 
No. 1), seconds 76 
At 140 deg. Fah. (Redwood 
No. 1), seconds Je . 224 .. 249 
a a ... Trace Trace 
Mechanical impurities, per cent. 0-06 0-17 
Ash— 
Total, percent. ... ... 0-06 0-08 
Chromic oxide, per cent. 0-04 0-025 
Dilution “ o> ne =xs;. Sane 
LP.T. demulsification number... 20 plus ... 20plus 


CONCLUSION 


The test with varying load and the endurance 
test were both carried out in a satisfactory manner. 
The fuel used was a good gas oil and the reports 
on samples (A) and (B) show that its quality was 
constant throughout the tests. 

The performance of the engine as tested is 





exceptionally good as regards output, and ‘satis- 
factory as regards fuel consumption. The con- 
sumption of lubricating oil is very low. 

The air compressor, which is an accessory of 
the engine, was revealed by the tests to have a 
low efficiency. With a more efficient compressor, 
the performance of the engine would be still more 
striking. 

That the unit attains a high standard of 
reliability is shown by the small amount of wear 
measured, and by the unimportant changes 
reported in the condition of the lubricating oil 
before and after the tests. Comparison of the 
samples (C) and (D) shows a very small increase 
both of viscosity and of mechanical impurities ; 
the former result, combined with the low consump- 
tion of lubricating oil, indicates a good degree of 
pressure tightness of the piston ; the latter confirms 
the small amount of mechanical wear shown by 
direct measurement of the working parts. Actually, 
the only parts showing marked wear were the 
cylinder liner and the upper piston rings. 

As was indicated at the beginning of this 
report, this is an investigation of a unit designed 
to satisfy a particular class of application, namely, 
one demanding high output per unit of cylinder 
volume combined with good mechanical reliability. 
The test results and the examination of the parts 
indicate that it should satisfy these demands 
extremely well at the speed of revolution employed 
in the tests. 

In view of the exceptionally high brake M.E.P. 
carried over a suitably long period, however, the 
author cannot resist the temptation to consider 
the possibility of this unit being adapted to duties 
involving higher speeds of revolution. The running 
gear, for example, is conventional in type and, if 
specifically dimensioned, should run at much 
higher speeds of revolution, without change of 
bore and stroke. The capacity of the air com- 
pressor is a question of dimensions, as well as of 
speed, and could in its present form be adapted to 
meet these demands, or an alternative type might 
be employed. The increased demands, both 
mechanical and thermal, on the exhaust valve 
and its drive, arising from higher speeds of revolu- 
tion, could be met by using multiple valves. 
Altogether, there would appear to be no practical 
bar to a direct step from this unit to one, of 
similar cylinder dimensions, running at least at 
double the present speed of revolution. 

Finally, I would acknowledge the valuable 
assistance of Dr. Edmund Giffen and Mr. M. I. 
Fawzi, of King’s College, London, who acted as 
observers during the tests. 








Research Aids Canada’s War 
Effort 


To an increasing extent Canadian industry to-day 
is looking to the National Research Council for tech- 
nical guidance and for co-operative assistance in the 
solution of their plant, engineering and processing 
problems. Even more important is the fact that in 
Canada the Departments of National Defence, 
Munitions and Supply, Transport and the numerous 
technical missions in the Dominion use the National 
Research Council much as large industries use their 
affiliated research and engineering institutions 
Facilities in the Council’s laboratories have been 
expanded as required to cope with the growing 
volume of work as the war has progressed. Com- 
mittees have been appointed to take charge of highly 
confidential and secret work, in which category a 
large part of the Council’s current activities now 
belong. 

For the Air Force the aeronautical laboratories are 
used to determine the practicability of new designs 
of aircraft and engines, improvements in technique 
in construction and flight, studies in engine perform- 
ance and the effects of modifications in fuels and 
lubricants, the design and testing of skis and floats 
and the checking and repair of aircraft instruments. 
Existing facilites have been found inadequate for 
present requirements and new laboratories are being 
constructed just outside Ottawa. Larger wind 
tunnels, both horizontal and vertical, are being built, 
and more adequate facilities for the study of ship and 
float design are being provided in a new model testing 
basin. 

An excellent site of about 100 acres has been 
acquired by the Dominion Government for the new 
aeronautical laboratories and satisfactory progress is 
being made on their construction. The site provides 
ample space for expansion of the laboratories and for 
special laboratories that may be needed in the future 
and for outdoor investigations for which the Council 
has at present no facilities. Moreover, situated as it is, 
well outside the city, the noise of aircraft engine 
testing and similar activities will give no cause for 
complaint. In the city the attendant noise from the 
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testing of engines has been a serious source of dis- 
turbance for those who lived in the vicinity. 

At the present time much of the work that is to be 
provided for in the new laboratories is being carried 
on in the ‘‘ Annexe Laboratories "’ in the old buildings, 
which were formerly a part of a mill property. In 
these buildings temporary laboratories were estab- 
lished for the National Research Council, including 
facilities adequate at the time for aeronautical work. 
Later, when the New National Research building 
was erected, the aeronautical laboratories, because of 
their nature, continued to be housed in the same 
quarters. Here, in the wind tunnel, aircraft models 
have been tested for the Department of National 
Defence, aircraft manufacturers and others. Models 
of ships and boats have been tested in the model 
testing basin. Aircraft engines have been type tested 
in a subterranean test room, Petrol, lubricating 
oil and aircraft instruments have been tested in other 
buildings. Also housed on the property are extensive 
shops in which delicate instruments and apparatus 
and laboratory equipment of all kinds are constructed 
by skilled artisans. 

The volume of work required of these laboratories 
has increased continually through the years and has 
now necessitated the removal of the laboratories to a 
new site where expansion of the facilities is possible. 
The laboratories and facilities being provided on the 
new site include those now in service in the present 
annexe laboratories, but will be of increased capacity 
or range to cope with present and future demands. 
In addition, certain facilities not now available and 
for which the need has been demonstrated will be 
provided. 

Aeronautical facilities being installed include an 
aerodynamic laboratory, equipped with large and 
small wind tunnels, a vertical spinning tunnel and 
accessory equipment, a model testing basin and engine 
testing laboratory, petrol and oil laboratory, air- 
craft instrument laboratory, and an engineering 
laboratory. The large wind tunnel will have about 
twice the capacity of the present 9ft. diameter, 
160 m.p.h. tunnel. The basin will be 25ft. wide by 
600ft. long and will permit the testing of models of 
hulls of vessels, as well as of aircraft floats and hulls. 
There is not in Canada, at the present time, a vertical 
tunnel for studying the spinning characteristics of 
aircraft. The engine laboratory will comprise two 
test beds, one for engines developing up to 500 H.P. 
and the other capable of testing engines developing 
up to 1000 H.P. In the engineering laboratory full- 
size aircraft components will be tested for strength. 
An hydraulic laboratory has been provided and will 
be equipped with the large glass-walled flume now 
installed in the present laboratories, and there will be 
ample floor space for river models. The laboratory will 
permit the conduct of investigations in connection 
with hydraulic power developments, canals, river 
improvements, harbours, irrigation, &c. 

The new laboratories are being housed largely in 
separate buildings of simple inexpensive construction, 
but of pleasing appearance. Separate buildings are 
necessitated by the requirements of the laboratories, 
the nature of the work and the hazard involved in 
some of the investigations. The buildings will be 
heated from a central heating plant. An electric sub- 
station will be housed in the same building. Distri- 
bution of heat and electricity to the different buildings 
will be effected through underground tunnels. The 
main laboratory shops, comprising machine, instru- 
ment, sheet metal, cabinet, electrical, structural and 
welding, will be housed in a shop building, arranged 
for convenient and economical operation. 

Among the more important tests in the existing 
wind tunnel in recent months may be cited work to 
determine the effect on longitudinal and directional 
flight stability of adding floats to the landplane. 
Tests have been continued on a one-tenth scale model 
of the proposed new vertical tunnel to be used in the 

spin testing of aircraft models. 

Besides making tests on a number of oil-burning 
and petrol-burning appliances, the fire hazard 
testing laboratory aided in the preparation of safety 
codes, tested two experimental models of a forest fire 
pump, issued a report on hose for forest fire service 
and did some work for the Royal Canadian Air Force. 

Tests of aviation petrol, lubricating oil and other 
petroleum products for the Department of National 
Defence have increased by about 250 per cent. as a 
result of the war, and similar tests for manufacturers 
have also increased proportional'y. Fuel tests have 
also been made in connection with an investigation of 
corrosion-resistant coatings for use in aviation fuel 
drums. 

A committee on aviation medical research has been 
established. Tests are being investigated for the 
selection of air crew men and the tests developed have 
already been found of great value in the selection of 
pilots, observers and gunners. High altitude flying 
not only presents problems in equipment, but 
involves conditions which have a pronounced effect 
on the flying personnel. _The committee has organised 
studies of oxygen requirements, ‘‘ the bends,” black- 
out due to diving or spinning, and related problems. 
The closest co-operation exists between medical 
research officers and the Flying Personnel Research 
Committee of Great Britain, and valuable work is 
being done. 


In the chemical laboratories work is being carried 


mittees in England on defensive chemical warfare 
methods, Textiles, leather, colloids, paints, metal 
spraying and bonding of rubber to metal are among 
the subjects on which testing techniques have been 
worked out and advice given on specifications so 
that the purchasing of supplies may be put on a 
sound scientifie basis. Research has been initiated 
on the production of metallic magnesium. Because 
of its light weight and stability, its use in aircraft 
construction is expanding rapidly. Canadian raw 
materials are being examined with a view to the 
development of a suitable method for winning the 
metal therefrom, Up to the present time practically 
all the commercial metallic magnesium has been 
produced by electrolysis of the fused chloride. 
Electrothermie reduction with carbon or other 
suitable reducing agent is very attractive and future 
developments will probably be on these lines. 

At the outbreak of the war of 1914-18 a serious 
situation arose through the cutting~off of normal 
supplies of materials for lining steel-making furnaces. 
That such a situation has not arisen at the present 
time is due largely to Canadian research and com- 
mercial developments, as a result of which Canada is 
in a position to supply a major part of the Empire’s 
requirements of these essential materials for the 
metallurgical industry. 

A surprising variety of finishes is required as pre- 
servative coatings for use on aircraft, military vehicles 
and other war equipment, The paint research labora- 
tory is co-operating with the Government authorities 
and with manufacturers to facilitate the supply of 
these highly specialised coatings. 

A wide variety of work has been done in the 
corrosion laboratory. Corrosion studies were under- 
taken some years ago on laboratory and sea coast 
testing of aluminium alloys and steels. The work has 
now been extended to corrosion testing of under- 
water paints, metals and wire screening for radio 
equipment, corrosion resistance of certain metals 
used for construction of boat hulls, effect on metals 
of lubricating oils, and the corrosion of metals by 
domestic tap waters and by softened laundry waters. 

In the Division of Physics and Electrical Engineer- 

ing equipment has been developed for measuring the 
vibration characteristics of various aircraft. Useful 
results have been obtained. Experiments on de- 
frosting aircraft propellers have shown that the 
method is likely to be applicable to Service conditions. 
Equipment has been developed and constructed for 
war purposes in the following connections :—(a) 
penetrometers for use in gas warfare ; (b) a chrono- 
graph for measuring muzzle velocities of guns; 
(c) an electrical plotting device for sound ranging. 
Numerous tests have also been made on the armouring 
properties of various materials and work is in pro- 
gress on the improvement of anti-aircraft projectiles. 
When it was foreseen that there might be a grave 
shortage of military optical equipment a small optical 
shop was established to experiment with various 
methods of producing precise optical devices and to 
produce a certain limited number of precise optical 
parts for the repair of standard instruments and for 
the development of new equipment. The National 
Research Council shop can now produce any kind of 
precise optical part. 
A vast amount of intricate and detailed planning of 
heavy electrical machinery down to the smallest 
modern device is being carried on by the electrical 
engineering staff for the new laboratories, In addi- 
tion, important electrical work relating to war 
problems is under way. 








Dismantling 28,000 H.P. Turbines 





In most hydro-electric units the chief object o° 
maintenance concern is the turbine runner. Generally 
speaking, no runner has yet been built to withstand 
indefinitely the attacks of cavitation and the runners 
of the Chats Falls generation station of the Hydro- 
Electric Power Commission of Ontario, Canada, on 
the Ottawa River, are no exception. The problem 
there was not so much one of runner rehabilitation 
by the welding process, with which the hydro- 
mechanical staffs have had extensive experience, 
but rather how to remove the runner from its operat- 
ing position in the turbine. 

There appeared to be two methods by which the 
runner could be removed. Either it could be detached 
from its shaft and withdrawn through the draugh 
tube, or it could be withdrawn in the ordinary way, 
following a complete dismantling of the generator 
and turbine. The first method was abandoned, after 
careful investigation, because (a) the operation 
would be quite difficult and involve much handling ; 
(b) it would be very desirable to dismantle the whole 
unit for general inspection and checking of align- 
ment, and (c) dismantling fixtures might have, in 
any event, to be provided at a later date, for reasons 
other than runner repairs. The second method, 
before adoption, had to be extensively studied, 
because the turbine head cover was too large in 
diameter to pass through the generator stator, and 
therefore either the generator stator would have to 
be removed or the head cover would require to be 





At first it appeared to be impracticable to move 
the stator, a large and relatively flexible ring 
26ft. in diameter, weighing 84 tons, made up of 
welded plate sections and therefore much less rigid 
than the old type cast stator frames, without distor- 
tion or damage to the armature winding. 

Consideration was then given to the splitting of 
the head cover into its three original sections by 
unbolting at the joints. However, all nuts, after 
tightening, had been spot welded to the bolts and 
this, together with the generally hazardous nature 
of removing the separate parts, did not appear to 
be a satisfactory procedure. 

Further study of the problem of removing the 
stator finally resulted in the decision to remove it, 
and then, in turn, the head cover complete, and the 
runner, using the specially designed fittings described 
in this article and without which the dismantling 
in the manner decided upon could scarcely have been 
accomplished. 

In large part, the design of the fixtures centred 
around the economy of making use of material on 
hand which had been left over from original installa- 
tion, or which had been salvaged. In particular, 
reference is made to eighteen lifting rods about 1Oft. 
long, 2}in. diameter, and capable of fine adjustment 
in length by virtue of differential sleeve nuts; also 
a quantity of used 12in. and smaller channels, a 
variety of angles, and some suitable beams. Fabrica- 
tion was carried out entirely by the local staff, and, 
principally, by are welding. In all, some eight special 
fixtures were built. 

The capacity of the big hook of the crane is 90 tons 
and the lifting head actually is capable of lifting 
much more than this amount with a good factor of 
safety. The main portion of the head is constructed 
of electrically welded l}in. and 24in. plates and 
special eye bolts made from 3}in. diameter 1020 
forging bars. The bolts pass through the lower 
plate and are tapped (2}in. diameter) into the upper 
plate. Lightly welded beads around the bolts at 
top and bottom plates hold the assembly firm. Links 
2ft. long from pairs of 2in. by 5in. mild steel bars 
are permanently attached to the eye bolts by means 
of 13in. diameter Atlas C M steel pins and provide 
a means of connection to either the extension lift 
rods or to the regular lift rods. The extension lift 
rods are l}in. square mild steel with special welded 
end attachments. 

The lifting head is extremely versatile. It is used 
with eighteen arms to lift the stator, with nine arms 
to lift the upper bracket, and with eight arms to 
lift the head cover. It carries a plumb bob suspended 
from its axis to make spotting over its load quite 
simple. 

In combination with lifting lugs specially welded 
to the stator, the spider provides for lifting the 
stator, which weighs 84 tons and is approximately 
26ft. outside diameter, without producing in it any 
new stresses whatsoever. The hub of the spider 
consists of nine 6in. channels, the rim of 12in. channel, 
and the spokes of 3}in. angles. Lugs on the rim are 
from 12in. channel and carry the lifting arms and 
lifting links through a single pin connection in such 
a manner that when the load is lifted the spider is 
supported and stressed through the pins exclusively. 
The lifting links are from pairs of Zin. by 5in. mild 
steel bars and carry lin. steel-pins. These links are 
required in order to provide clearance for the armature 
coil ends and connecting rings. 

The upper bracket has nine arms and with Kings- 

bury assembly weighs about 50 tons. Lifting is 
accomplished by attaching yokes to the arms and 
connecting nine rods of the lifting head. The yokes 
are made from l}in. mild steel rods and welded 
steel shapes. 
The head cover, like the upper bracket, weighs 
about 50 tons. It is lifted by connecting the lifting 
head through eight arms to eye bolts specially located 
for the purpose. Temporary storage is effected by 
lowering the unit on to a weight-distributing beam 
structure, and in the provision of a frame of adjustable 
height to guard against overturning. 








TURKEY TO MAKE PaPER.—Two paper mills at Izmit 
are nearly ready to produce, between them, 24,000 metric 
tons annually, approximately the annual consumption 
in Turkey, The chemical pulp mill, also at Izmit, will 
produce sufficient material for the present needs of the 
two mills. Thus Germany loses an important customer 
for paper and paper products. 

Tue Fepreration oF British InpusTRIEsS.—At the 
annual general meeting of the F.B.I., held in London on 
Wednesday, April 9th, Lieut.-Colonel Lord Dudley 
Gordon, D.S.O., was elected President for the second 
successive year. Lord Dudley Gordon, who is chairman of 
J. and E. Hall, Ltd., of Dartford, refrigerating engineers, 
began his working life as an apprentice in an Aberdeen 
shipbuilding yard and continued his training with an 
English Midlands firm of engineers. He joined the firm 
of which he is now head in 1907 and, three years later, was 
placed in chargo of the production of land refrigerating 
plant. He is an ex-President of the British Engineers 
Association. After serving for a number of years on the 
F.B.I. Grand Council he was appuinted Deputy Pre-ident 
in 1939, succeeding to the pre-ideney in 1940. Lord Dudley 
Gordon is the second son of the first Marquess of Aberdeen 
—a former. Governor-General of Canada—and served 
through the last war in the 9th Gordon Highlanders, 
becoming colonel of the battalion and receiving the D.S.O, 





split into its original three parts and these would 
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APPLIED SCIENCE AND WAR 


In the House of Lords last week Lord Hankey 
took the opportunity presented by a question asked 
by Lord Samuel to pronounce what may be 
regarded as an apologia for the Scientific Advisory 
Committee, over which he presides. That Com- 
mittee, it will be remembered, is a very small one. 
It comprises the President and the two secretaries 
of the Royal Society, with the secretaries of the 
Department of Scientific and Industrial Research, 
the Medical Research Council, and the Agricultural 
Research Council. Sir William Bragg, who pre- 
ceded Sir Henry Dale as President of the Royal 
Society, is an additional member for a term. The 
secretaries of the Committee are Dr. Topley, F.R.S., 
Professor of Bacteriology and Immunology in the 
University of London, and “a colleague from the 
Offices of the War Cabinet.” This Committee was 
set up at the request of Mr. Neville Chamberlain, 
but its raison d’étre has never been very clear. A 
far larger Advisory Committee under Lord Cadman 
does all the essential work and it would seem that 
Lord Hankey’s Committee exists to effect a liaison 
between the Privy Council and the Royal Society 
and Government research organisations. It may 


be a convenience to the Lord President of the 
Council and the Prime Minister to have such a bond 
between themselves and the people who are doing 
things, but Lord Hankey’s speech does not lead 
to the conclusion that it is doing any work for the 
prosecution of the war that is not better done 
elsewhere. 





It is an unfortunate fact that the Government 
sees Science only through the eves of the Royal 
Society. Now the Royal Society, despite the 
intention of its founders, is, we venture to say, less 
interested in applied than in pure science. It 
would, we suspect, exalt far higher the biologist 
who produced a synthetic tadpole than the engi- 
neer who devised a new tool steel. It was therefore 
gratifying to learn from Lord Hankey that “ the 
Government is at present in touch with the profes- 
sional societies concerned, with a view to the 
possible establishment of a separate organisation 
working in the field of applied science.”” We can 
now say with considerable confidence that the 
organisation visualised by Lord Hankey 
will come into being at a very early date. 
This is a concession to a plea, made several times 


5} in these columns, that engineers—amongst others 


—should be invited to take part in the solution of 
war problems. Side by side with this statement 
may be set the following paragraph from the Ninth 
Report of the Select Committee on National Expen- 
diture, just issued: ‘‘ It has been suggested to the 
Sub-Committee that the Government should set 
up a consultative panel composed of responsible 
and representative men in the civil engineering 
industry to advise Departments on the placing of 
work and on contract conditions. They consider 
that if such a body, purely advisory in character 
and having the confidence of the whole industry, 
could be formed and was in practice consulted by 
Departments, it would help to eliminate some of the 
misunderstandirgs and mistakes which lead to 
waste and delay.”’ Although manifestly there is 
a difference between a committee of applied 
scientists and the panel of civil engineers adum- 
brated above, these two statements taken together 
do show that at length, after many months, the need 
for securing the advice of practical people is coming 
to be acknowledged. That is something to the 
good. Lord Cadman’s Advisory Council and the 
Directorate of Scientific Research, under its 
Director, Dr. Gough, make no distinction between 
science and applied science, but there remain many 
problems outside their purview that could most 
profitably be handled by a body composed of engi- 
neers and technologists. 

The position in which engineers find themselves 
vis-a-vis the Government is the immediate result 
of their own failure to co-ordinate and co-operate. 
There is no single representative organisation of 
engineers. If the Government desires to get into 
touch with them it does not know where to turn. 
General science is associated and connected with 
the Government through the bonds which unite the 
Privy Council and the Royal Society. Hence it 
turns, as Lord Hankey clearly showed, at once to 
that body when it requires advice or guidance. It 
rarely asks whether the subject is one on which one 
of the engineering institutions would be better able 
to reply. It knows the Royal Society well; it 
hardly krows them atall. Its procedure is therefore 
the obvious course to take, and so it will remain 
until the institutions have settled their differences, 
obliterated their jealousies, and set up an organisa- 
tion representative of all branches of the profes- 
sion that would command respect. 


Co-Ordination of Transport 


THE appointment of a War Transport Council to 
advise the Minister, Lieut.-Colonel J. T. C. Moore- 
Brabazon, on questions of transport policy is 
likely to be heartily welcomed by everyone con- 
nected with that industry. It will certainly be 
hoped that its appointment marks the end of a 
period during which, though in fact much may have 
been accomplished, a certain confusion appeared 
to reign in the minds of those directing transport 
policy as to what that policy ought, in fact, to be. 
The members of the Council, whose names are 
mentioned on another page of this issue, represent 
railway, port, canal, and road interests, and the 
trade unions. In the person of Sir Arthur Griffith- 
Boscawen, Chairman of the Transport Advisory 
Council, the new Council has a member with a wide 
experience of the difficulties and problems of traffic 
co-ordination, for he was Chairman of the Royal 
Commission on Transport, 1928-31, and more 
recently Chairman of the Committee on the War- 
time Co-ordination of Transport set up in February, 





1940. The new Council is to be not merely an 
advisory body to which transport problems will be 
referred for comment. It is intended that it shall 
be empowered to make independent proposals for 
consideration by the Minister, and that it shall 
act as a co-ordinating and directing authority, with 
a relation to the transport industry similar to those 
of the Board of Admiralty, the Army Council, and 
the Air Council to the fighting forces. More 
detailed work within the various fields of transport 
will continue to be dealt with by such bodies as 
the Railway Executive Committee and the Road 
Haulage Consultative Committee. 

In announcing the appointment of the new 
Council, the Ministry makes the points that 
“until now, action has been mainly directed to 
the strengthening, and where necessary the reorga- 
nisation, of each separate section of transport,” 
and that “until that was under way there could 
be little co-ordination between the separate 
branches of transport and no conception of trans- 
port as one unit.” Whatever may be thought of 
this explanation for the delay in appointing some 
kind of co-ordinating authority, it can be appre- 
ciated that in reaching out towards co-ordination 
the Ministry has been faced by many problems. 
In peacetime the chief obstacle to co-ordination 
lay in the differing characteristics of the various 
transport organisations. As opposed to the rail- 
ways, grouped into four large concerns, with heavy 
capital commitments and freight rates based on 
the value of the commodity, there was a road 
haulage industry made up of thousands of indi- 
vidual haulage concerns—not to mention ancillary 
users—who based their rates on the calculated cost 
of carriage. Over and beyond these two, the more 
important forms of transport, were the canal 
companies and the coastwise shipping concerns, 
each with its individual and differing organisa- 
tion. With the coming of war there has been 
imposed upon the top of that existing disparity 
between the organisations of the different forms of - 
transport, the problem of providing for a markedly 
changed flow of traffic. For under the present war 
conditions the flow no longer takes place pre- 
dominantly between North and South, but, on 
account of the greater use of the West Coast ports, 
has become rather one between West and East. 
The problem, it may be guessed, has been one 
mainly for the railways, for road transport, though 
dependent on the existence of good roads, is 
relatively very much more flexible than rail trans- 
port as regards changes of route ; whilst canals, 
in that sense, can scarcely be regarded as flexible 
at all. The Ministry reveals that many exchange 
railway junctions have been enlarged, new loops 
and marshalling yards constructed, and new con- 
trol points established. In the canals the problem 
has been that of making up for the years of neglect 
if they are to perform a useful function in conjunc- 
tion with other forms of transport ; whilst in the 
ports, and particularly the West Coast ports, 
equipment, adequate to meet peacetime needs, has 
required to be extended. 

Since the war began the Government has been 
much criticised for its attitude towards transport. 
The road transport organisations have been the 
more vocal and have complained, amongst other 
matters, that traffic has been unduly diverted to 
the railways, that skilled mechanics and skilled 
drivers have been drafted into the armed forces 
without due consideration being given to the 
effect on road transport, and that, since the manu- 
facture of new vehicles has virtually ceased, better 
arrangements should be made for the supply of 
spare parts necessary if vehicles which would in 
the ordinary course of events have been by now 
superannuated, are to be left in service. Though 
the road transport organisations have, as we have 
said, been the more vocal, railway and canal 
authorities have not been silent, and recently the 
Select Committee on National Expenditure criti- 
cised adversely the working of the ports and par- 
ticularly co-operation between the Ministries of 
Shipping, Transport, and Labour. It is obvious 
therefore that the Government is less likely to be 
criticised for setting up the new Council than for 
the delay that has occurred in taking that action. 
It was clear before the war ever began, and has 
become yet more clear since, that co-ordination is 
becoming a necessity if transport within this 
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country is to be carried on efficiently. The pro- 
posals agreed to by the road organisations under 
the railways “‘ Square Deal ’’ campaign of 1939 were 
recognised at the time to be but a step towards the 
ideal of co-ordination, and the Committee on the 
Wartime Co-ordination of Transport appointed in 
February, 1940, and the Road Goods Transport 
Special Emergency Committee set up in May, 1940, 
both reported later in the year very strongly ip 
favour of it, and made suggestions as to the organi- 
sations that should be set up to effect it. The 
rejection by the Minister of these two reports 
created considerable dissatisfaction. There can 
be little doubt therefore that the new Council will 
be welcomed. Moreover, its actions will be 
watched with great interest, not merely for their 
repercussions on the wartime effectiveness of our 
transport organisation, but with an eye to the 
future, when the war has been won and peace has 
returned. For on the evidences of the successes 
and failures of the War Transport Council in 
organising transport for war, there may well be 
based the organisation of a co-ordinated transport 
system for times of peace. 
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The High-speed Compression-ignition Engine. 
By C. B. Dicksgke. London and Glasgow: 
Blackie and Son, Ltd. 1940. Price 16s. 


Ir there are any of our readers who are interested 
in internal combustion engines and do not know 
that Mr. C. B. Dicksee is research engineer to 
the Associated Equipment Company, Ltd., we 
mention the fact because it, by itself, is a complete 
recommendation of a work on that class of C.I. 
engines which is used for the propulsion of vehicles. 
Fortunately, the A.E.C. took a broad-minded 
view and have permitted the author to embody 
in this book the experience he has gained during 
many years in the service of that company. 

In an Introduction which is very well worth 
reading, Mr. Dicksee tells us that ‘‘ The purpose 
of this book is not to describe the different makes 
of high-speed compression-ignition engine now 
being produced in such large numbers throughout 
the world, but to deal with the principles governing 
the operation of these engines and to discuss the 
problems associated therewith.” That is an 
accurate description of by far the greater part 
of the volume, but the author has not been bound 
too literally by it, and in Chapter VIII he gives a 
number of sections of combustion chambers, 
and in Chapter IX discusses Injection Equip- 
ment. 

A list of all the chapters would be dull reading, 
but we may name a few to indicate the class of 
material incorporated. They open with three of 
a general nature on the Laws of Gases, the Idealised 
Cycles of Operation, and the Chemistry of Com- 
bustion. Then we come to a discussion of the 
Losses and Limitation of the Practical Engine, 
and such matters as the Air Charge, Combustion 
and Combustion Chambers, Air Movement within 
the Cylinder, and Injection. On all these subjects 
the author gives the reader the benefit of his own 
profound practical knowledge, reinforcing it with 
quotations from accepted authorities. Discussing 
Air Movement he introduces a word that may be 
common in the industry, but we confess was new 
to us as it is to the dictionary. It is ‘ squish,” 
a word that, amongst undergraduates, used to 
stand—Heaven knows why !—for that late 
lamented commodity, marmalade, but in this 
connection serves the very useful ‘purpose of 
abbreviating ‘‘Secondary Air Movement ’’ into 
a single term. . 

We need scarcely say that to attempt an honest 
review of such a work as this is out of the question. 
There is hardly a subject in it that has not been 
grappled over and over again at the meetings of 
appropriate Institutions and on which there is 
not copious literature. No, the book must be 
taken on trust and on the known qualifications 
of the author. We can faithfully assure purchasers 
that they will not be disappointed. 

One word in conclusion. We do want to thank 


Mr. Dicksee for avoiding the facile practice of 
speaking of High-Speed Diesel engines. There is 
nothing Diesel about them unless Diesel is 
improperly credited with pure-air compression. 
“* Compression-ignition ” is correct, and “ C.I.” is 
a convenient abbreviation. 


Letters to the Editor 


(We do not hold ourselves responsible for the opini 
corr 


THE MACHINING OF H.E. SHELL 


Srr,—With reference to the letter of ‘‘ Another 
M.I. Mech. E.,” I know enough about shell making, 
and particularly about the cost of punch maintenance, 
to realise that the finish forging of the interior is not 
a net gain, but I never said it was. My object was 
mainly to call attention to the fact that the boring 
of the shell, with all its cost in man power, machine 
hours, and metal, has now been admitted to be 
unnecessary, although during the last war we were 
told that it was absolutely essential in the interests 
of safety. The story was that the presence of the 
least spot of scale might cause the premature explo- 
sion of the charge. It was useless to ask why this 
should happen, or to point out that the subsequent 
operations of shot-blasting and varnishing would 
afford ample protection. When arguing with ‘“‘ Wool- 
wich ” one was up against a brick wall. The aban- 
donment of the boring operation shows that some- 
body in authority has at last dared to break with 
tradition, but nothing will bring us back the millions 
of man-hours and the mountains of steel wasted 
during the last war. 

The main point of my last letter was to urge a 
similar reconsideration of the question of base plates. 
Here we have no counterbalancing disadvantages of 
the kind pointed out by “‘ Another M.I. Mech. E.” 
in connection with finish forging. The elimination 
of the base plate would be sheer gain. The forging 
and turning and screwing of the plate, the boring and 
screwing of the recess, the fitting of the plate and its 
facing off when finished, all constitute a pure waste of 
time and material, for the shells would be every bit 
as safe, if not safer, without these operations. 

Your correspondent goes so far as to admit that 
the question of base plates is an interesting one, but 
suggests that to abandon them might be unsafe. 
When we remember how “‘ Woolwich ”’ used to make 
our flesh creep with tales of what would happen if 
shells were left black inside, some of us are more than 
sceptical about base plates, and think that they 
might well be abolished as costly relics of obsolete 
practice. M.I. Mecu. E. 


of our 








ENGINEERS AND THE WAR 

Srr,—The debate in Parliament on the 2nd inst. 
makes painful reading for engineers. 

Mr. Bevin is reported in yesterday’s Times to have 
said: ‘‘The way in which new industries have 
developed had meant that all kinds of people had 
had to be got hold of and placed in charge.” 

What would be said if “‘ all kinds of people ” were 
to be sought out to do the work of doctors or lawyers 
while the qualified men were kept at arm’s length ? 

In the same issue of the Times appears a letter from 
Mr. C. F. Hitchins complaining that the three great 
engineering institutions are not approached for their 
members to fill the appointments. ‘ 

Tt is well known, that many of them, men of 
integrity, with experience both technical and in the 
management of men, are unemployed. 

They have already filled up two or three forms from 
each institution, which, presumably, are going into 
the paper salvage. 

What are the institutions doing about it ? If the 
right men had been in charge, a discrepancy of 
£60,000,000 on militia camps and many other scandals 
might have been avoided, and the war won sooner. 

April 4th. Dick Tom. 


THE DYNAMICS OF CIVILISATION 


Str,—While thanking you for your account in 
your issue of March 14th of my recent Presidential 
Address to the Birmingham Metallurgical Society, I 
would like to point out that the Birmingham Science 
Museum suggestion reported can hardly be regarded 
as my main subject, although it has its own import- 
ance. 

It was my aim to outline tentatively some of the 
principles of the Dynamics of Civilisation and 
Industry, which, as the present world catastrophe 
indicates, are little understood and very badly needed. 

Science has shown the realm of law underlying all 
physical things and phenomena, and has provided the 
fundamental framework for the engineer to build 
the world’s resources into a coherent whole. But in 
social things the dynamics of the jungle have remained, 
the Darwinian struggle for existence still persists ; 
even our games are competitive, relics of the jungle 
era, rather than co-operative evolutions building 
ideas of harmony for the future of the human race. 

Surely concepts of the biology of racial and indus- 
trial growths are wanted to-day. The analogues of 





Newton’s three laws of motion and Ohm’s law, &c., 





developed and applied to social change. 
motive has inverted the objective of human effort. 
What are we all doing things for, if not for mutual 


The profit 


service ? We generate electric currents, as needed 
for use, in our electric power stations. Why not 
analogous generation by our banks of financial 
currents for social service as wanted, and fed into 
appropriate circuits for use ? Where is our financial 
Faraday to show the laws of this ? 

Place men and women, unwarped, where they fit 
in life and no compulsion is needed ; enthusiasm is 
freely given. Exploit them, and soon co-operation 
ceases, cancerous self-interest in escape from surround- 
ing tissue of human activity grows. No gardener 
compels a violet to grow into a rose ; and so with us. 
No dictatorial management compels either our type 
or our best ; but each of us, rightly placed and free- 
dom provided, rises according to type as a natural 
growth to the highest efficiency environment allows. 

Cyrit H. H. FRANKLIN. 

Selly Oak, Birmingham, 29, April 5th. 


NEW ENGINEERING TERMS 


Smr,—In his interesting articles on gearing Mr. 
Merritt uses the words clockwise and anti-clockwise, 
which latter word is often written counter-clockwise. 
The terms are clumsy and would be better expressed 
by the military words right and left turn. A right- 
turn gear or a right-turn screw, with the corresponding 
words left turn, convey the meaning more neatly. 
Similarly, it is better to speak of a right or left-turn 
vector than of a vector rotating in a clockwise or anti- 
clockwise direction. Such vectors may be drawn with 
a half arrow at the end to indicate the direction of 
rotation, two half arrows indicating rotation at twice 
the speed. 

It would be an assistance if the workshop term 
‘**thou ” for thousandth of an inch were standardised 
with 0-1 thou for 0-000lin., &c. The long row-of 
decimals is confusing, while if one reads of the four- 
thousandths of an inch it is not always clear if the 
meaning is 0-0004in. or 1/4000in. On the thou system 
the first would be 4 thous and the second 0-25 thous. 
One could speak of a thou sec for the thousandth part 
of a second, which would be very convenient. 

Tynemouth, April 5th. C. -TURNBULL. 











Sixty Years Ago 


RAILWAYS AND THE WEATHER 


PropasBiy because the weather is the most 
elemental factor affecting our lives, it would seem to 
be almost inevitable that some influence upon it 
should be ascribed by popular imagination to man’s 
interference with ‘‘ the great forces of Nature ” and 
the results of his efforts to control and apply them to 
his own ends. Many of the inhabitants of the Channel 
Islands are fully convinced that the erection of the 
numerous glasshouses in which they grow tomatoes 
and other produce has been accompanied by a notable 
increase in the frequency and severity of thunder- 
storms over their area. In the early days of -wireless 
broadcasting it was widely believed that the dis- 
turbance to which the ether was being subjected was 
responsible for an alleged excessive rainfall. That 
belief prevailed even after it was made clear that the 
rainfall of the period was not excessive. It persisted 
after it was explained that the amount of energy 
liberated from the transmitting stations was insignifi- 
cant relatively to the amount of energy embodied 
in a rain storm. Even the exposure of the fact that 
the ether was a fictitious substance did not entirely 
eradicate it. In our issue of April 15th, 1881, we 
find another example of the same nature. In 
America attention, we read, was being called to the 
remarkable fact that before railways were extended 
to the Pacific the country lying between the Sierra 
Nevada and the Rocky Mountains was subject to 
an almost continuous drought. Now the region was 
being visited with frequent falls of rain. Seeking the 
cause of the change, some people suggested that it 
was due to an alteration in the electrical state of the 
atmosphere produced by the conduction of electricity 
into the region by the iron rails. Others asserted 
that it was caused by the atmospheric disturbances 
arising from the frequent passing and re-passing of 
the trains. Up to 1854 the United States, we find it 
stated, had been periodically visited by great and 
general droughts, but since that year there had been 
no such visitation. In other words, the building of a 
vast network of railways during the succeeding 
quarter of a century had been accompanied by an 
increased fall of rain. Since the general introduction 
of railways in Europe, it was added, there had been 
no droughé-such as had previously at short intervals 
caused widespread distress. In England it was 
remarkable that although the climate had always 
been humid there had been a growing excess of 
rainfall during the railway period, especially in the 
past few years.... Doubtlessly there ure many 
to-day who will maintain that the excessive rainfall 
of recent months is a result of the large amount of 





aerial activity which they have witnessed. 
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Obituary 


SIR NIGEL GRESLEY 


‘THE railway world can ill afford to lose a man of 
the ability of Sir Nigel Gresley, whose death on 
April 5th at the early age of sixty-four we mourn 
to-day. For many years he was pre-eminent as a 
British locomotive designer, and not even the 
historic figures of the past have more famous 
engines to their credit than he. Trained under 
such masters as Webb and Aspinall and Ivatt, he 
combined the experience gained under them with a 
natural aptitude for design which he fostered and 
enlarged by the careful study of foreign, particu- 
larly French, developments. He never hesitated 
to embody in his own engines the good things he 
found in others, and was always ready to make 
practical tests of promising inventions. But 
despite this broadness of outlook there is not one 
of his many designs that is not essentially British, 
both in characteristics and ap- 
pearance. They carry on the 
great tradition of British loco- 
motive engineers, but always 
adding to and improving on what 
had gone before. Only once did 
he depart from the standard 
design. In 1929 he built No. 
** 10,000," a compound with a 
high-pressure water-tube boiler. 
For years he devoted to it all the 
skill and knowledge he could 
command, but in the end had to 
admit that, for once, success 
evaded him. Those who allege 
that British C.M.E.s are lacking 
in daring and imagination cannot 
say that in this case either was 
wanting ; nor can they say that 
the experiment failed because 
the designer was half-hearted. 
Gresley did all that could be 
done to make the engine a 
success, and it was not till 1937 
that it was converted. Its failure 
confirmed him in the belief that 
for the conditions of British rail- 
ways the conventional form of 
boiler and engine, the outcome 
of more than a century of practice 
and experience, is still the best. 

Sir Nigel was a Leicestershire 
man, the son of a Rector of 
Seale, but he was a descendant 
of an old Derbyshire family. He 
was born in June, 1876, was 
educated at Marlborough and 
apprenticed to Webb at Crewe. 
Crewe men look upon Crewe as 
old boys look upon their public 
school. It is a common bond 
between them. Gresley was 
always proud of the fact that-he 
was one of the band. Leaving 
Webb, he went to Horwich as a 
pupil under Sir John Aspinall, 
the “father ”’ of many men who have won high 
positions in railway life. Then, in 1905, Ivatt took 
him to Doncaster as carriage and wagon superin- 
tendent. In those days, long before the reduction 
of many railways to four, that was always regarded 
as preceding appointment as locomotive superin- 
tendent. In 1911 H. A. Ivatt retired, and Gresley 
reigned in his stead. Ivatt, carrying on the 
Patrick Stirling tradition, had made a reputation 
for Great Northern express engines, and for several 
years Gresley was content to produce “ Atlantics ” 
of more or less standard Doncaster design. Then 
in 1922 he broke new ground. He designed and 
built at Doncaster his first ‘‘ Pacific.’ For two or 
three years he had been developing the three- 
cylinder engine. In 1920 he built a mixed traffic 
2-6-0 engine, ‘“‘ No. 1000 ”—see THE ENGINEER, 
May 7th and December 31st, 1920—and in the 
following year some 2-8-0 coal engines, both with 
three 184in. by 26in. cylinders. The outside valves 
were controlled by Walschaerts gear, but the 
inside valve was operated by floating levers 
(Holcroft and Gresley). His “‘ Pacifics ’ of 1922— 
see THE ENGINEER, January 26th and April 27th, 
1923—were the most notable engines of their day. 
They had three 20in. by 26in. cylinders, driving 
6ft. 8in. wheels and weighed 97 tons, with 60 tons 
on the coupled wheels. The valve gear was 
Walschaerts, and the floating linkage of Gresley’s 
design. 

In 1923 grouping of the railways took place 
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under the Act of 1921. The Great Northern 
ceased to be a separate entity; it was 
amalgamated with other companies under the 
title London and North-Eastern, but Gresley was 
retained and became chief mechanical engineer to 
the whole new system. The most active part of 
his career as a locomotive designer then began. In 
ten or a dozen years he turned out himself or 
adopted for trial many new engines or introduced 
new details. In 1924 he fitted a booster to 
an Atlantic. In 1925 he purchased some 
2-8-8-2 ‘‘ Garratts,’”’ in 1926 he fitted the Lentz 
valve gear to some engines for test purposes, in 
1927 a new 0-6-0 goods engine was built, and in 
the same year the pressure in 4-6-2 “‘ Enterprise ” 
was brought up from 1801b. to 2201b. In the 
following year a 44-0 three-cylinder engine was 
put into service, and in the next year steam rail- 
cars were purchased. A new class of passenger 
engines, the “ Sandringhams,”’ appeared in 1929, 
and in the same year a “ Pacific ” was fitted with 
roller bearings. In 1929 the high-pressure water- 





SIR NIGEL GRESLEY 


tube boiler, four-cylinder compound, No. * 10,000” 
was constructed, and new side tank engines went 
into service. Two years later a 4-4-4 articulated 
booster locomotive was built. The year 1934 is 
notable for the completion of No. “‘ 2000,” a 
2-8-2 express engine called ‘‘ Cock o’ the North,” 
and in 1935 came the famous streamlined engine 
and train—the “Silver Link” and “Silver 
Jubilee.” His last product was a 2-6-2, the 
“ Bantam Cock,” designed so that it might run 
over parts of the L.N.F.R. system that are not 
suitable for a 22-ton axle load. 

This mere catalogue of engines—all of them 
have been illustrated and described in our pages— 
will give some idea of Gresley’s activity at this time. 
The “ Silver Link ’”’ has to her credit a speed with 
a heavy train of no less than 112 m.p.h.- That was 
a “stunt” run, but the type was designed to 
maintain an average of 70 m.p.h. on very long trips. 
The “Silver Jubilee” train of 1935 did the 232 
miles to Darlington without a stop in four hours, 
and in 1937 the “Coronation” ran from King’s 
Cross to York at an average speed of 72 m.p.h., 
and reached Edinburgh in six hours. These runs 
being too long for one train crew, Gresley built a 
tender with a corridor running through it, so that 
the crews could be changed en route. He not only 
designed the engines for these crack trains, but had 
a great deal to do with the design of the trains 
themselves, the air resistance of which it was 
desired to reduce to the minimum. We may recall, 








also, that many years ago he introduced the fixed 
articulated train in which three bogies carry two 
coaches, the central bogie being common to both. 

Of all his engines, three stand out. The ‘ Cock 
o’ the North,” “ No. 10,000,” and the “ Silver 
Link.’”’ The ‘ Cock o’ the North,” of 1934, was 
designed to work the heaviest section of the 
L.N.E.R., that between Edinburgh and Aberdeen, 
and is remarkable from the fact that she has eight 
large coupled wheels with two leading wheels 
instead of a bogie. The wheels are 6ft. 2in. dia- 
meter and the engine is a genuine “ express.”’ She 
has three 2lin. by 26in. cylinders and the first of 
the class—the “‘ Cock o’ the North ” herself—has 
poppet valves operated by rotary cams. The 
driving axles are loaded at about 20 tons each and 
the total weight of the engine is a little over 110 
tons, with a tractive effort of 43,462 lb. 

“No. 10,000” preceded “ Cock o’ the North ” 
chronologically, but her history before she was 
converted to a “ Pacific” extended over many 
years. She was completed in 1929 to the joint 
designs of Gresley and Sir Harold 
Yarrow, who was responsible for 
the design of the water-tube 
boiler—a _ specially modified 
Yarrow—and built it at Scots- 
toun. The engine, as already 
recalled, was a four-cylinder com- 
pound. The two high-pressure 
cylinders, 12in. diameter, were 
inside, driving the leading coupled 
axle; the low-pressure cylinders 
outside and driving the central 
axle were 20in. in diameter. The 
stroke was 26in. for all cylinders. 
The boiler pressure was 450 lb. 
and the driving wheels 6ft. 8in. 
diameter. With the exception of 
the boiler, she was built at the 
Darlington works of the com- 
pany. Her appearance was 
striking, not alone from her great 
size and the 4-6-4 wheel arrange- 
ment, but because she was almost 
smooth from “bow to stern,” 
thus initiating the streamlining 
which was developed later. After 
several months in service between 
York and Edinburgh she was put 
on to the crack London train, the 
10 a.m. ex King’s Cross non-stop 
to Edinburgh in August, 1930. 
After that she passed through 
various vicissitudes, the history 
of which has not yet been 
written, and in 1937 was con- 
verted into a “‘ Pacific.” 

The “Silver Link” is chiefly 
remarkable because of the speed 
of 112 m.p.h. she attained on a 
trip in September, 1935, with a 
train of 230 tons and because she 
was streamlined on the horizontal 
or Bugatti principle. But apart 
from this covering, the engine 
was an ordinary L.N.E.R. 
three-cylinder ‘‘ Pacific.”’ Indeed, 
she can hardly be considered apart from the train— 
the “Silver Jubilee ” of which she formed the head. 

Gresley was a Past-President of the Institution 
of Mechanical Engineers and of the Institution of 
Locomotive Engineers, and was the author of 
several valuable papers and addresses on locomo- 
tive matters. He took every opportunity to 
urge the need for a locomotive research station 
upon the railway companies and pointed with 
regret to the absence from this country of a 
plant corresponding to that at Vitry. He was 
well known in France, a great admirer of the 
work of French locomotive designers, and 
ever ready to profit by their ideas and inventions. 
Much of his success was due to the readiness with 
which he recognised merit wherever and whenever 
he came across it. There was nothing narrow or 
jealous in his disposition. He wanted the best, 
and was willing to accept it from whatever quarter 
it came. 

Those who knew Gresley will always remember 
him as a dear and constant friend. He was 
endowed with a naturally affectionate nature and 
cannot have had an enemy in the world. For the 
past two or three years his health had given those 
near to him concern, but it was hoped that he 
would have strength to carry on till he reached the 
age of retirement. That was not to be, and the 
world has lost too soon a locomotive man whose 
name will always stand high in the annals of 
British railways. 
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Clay Conveying Plant 


EVERAL years ago, when belt conveyors were 
being considered for handling newly excavated 
clay, it was feared that the sticky nature of the 
material might make it difficult to keep the belt and 
idlers clean, and that any spillage would drop on to 
the return belt and cause trouble at the driving drum. 
The consultant who had the matter in hand adopted 
sectional belt conveyors as made by Mavor and 
Coulson, Ltd., of Glasgow, since they seemed likely 
to meet the conditions to be encountered. Those 
conditions were that the conveyor should be built 
up from short, light, easily handled sections, quickly 
joined and separated; that it should be easily 
lengthened or shortened; that the return belt be 
protected from spillage; and that the conveyor 
should be easily movable over into a new position 
when required by the advance of the face. 

Three conveyor plants were ordered for brickworks 
in different parts of the country, to receive from 
multi-bucket excavators, and all three proved entirely 
successful; the “tubless clay pit” established 
definite economies and had come to stay. 

The typical plant illustrated in Figs. 1 to 7, one 
of several that have since been installed, is dealing 
with clay and overburden. The clay face is over 
1000ft. in length, and along it run two sectional belt 
conveyors, which receive the clay dug by either of 
two multi-bucket Stothert and Pitt excavators. 
The depth of the clay pit is 43ft. As shown in the 
plan (Fig. 1), the face conveyors A and A | are linked 
by two further conveyors B and C to the reducing 
mill. A fifth conveyor D can take overburden 
ploughed off conveyor C to a disused pit. 

The clay is guided from the digger hopper on to 
the conveyor. by a balanced chute which adjusts 
itself vertivally and is adjusted by hand sideways. 
The balance weight (A in Figs. 2 and 3) hangs from 
two wire ropes over pulleys, and is nearly as heavy 
as the chute, leaving the roller B to exert just enough 
pressure on the belt to ensure following it down where 
irregularities of the ground cause the conveyor to 
dip relatively to the excavator tracks. The chute 
on the excavator that is out of use is raised clear of 
the belt by means of a worm-geared hand winch 
C. A lift of -about 3ft. is enough to allow 
the excavators to pass from one of the face conveyors 
to the other, and, by delivering to the raised delivery 
end of conveyor A, to dig away the clay that would 
otherwise be left as a rib at this point on the face. 

The chute is held sideways by four radius rods ; 







of ground as sharp as the belt should be asked to 
follow, and enough rigidity in plan to make aligning 
the conveyor easy. Besides providing a support 
for the idler rollers, the troughing keeps all spillage 
from reaching the bottom belt. That this protection 
is valuable is shown by Fig. 2, in which a small 
amount of clay is seen to have lodged on the troughing. 
Though the amount of clay that falls off the belt in 
a week or two is small, it would soon cause trouble 
were it not caught, for instead of lodging harmlessly 
on the troughing, it would be carried round the tail 


first in the “ C.P.” geared motor unit, and secondly, 
by straight-cut spur gearing with a ratio of about 5 to 
1 enclosed in a casing of 14-gauge plate. The driving 
drum is the head pulley; the power that can be 
transmitted to the belt is increased by using a snub 
pulley to give a large are of contact between driving 
drum and belting. The pulleys are machined all 
over their working faces, and are slightly crowned to 
aid in keeping the belt central. Before the belt 
leaveg the driving drum it is cleaned by a scraper ; 
two counterweighted levers gently press a strip of 
rubber against the moving belt, clean off any clay 
that otherwise would stick to the belt, drop the 
scrapings with the rest of the clay on to the next 
conveyor, and thus keep clay from being carried back 
on the return belt. 

Gearing, head pulley, scraper, and snub pulley 











FIG. 2—EXCAVATOR 


pulley, stick to the troughing idlers, and cause the 
belt to run out of line. 

The idlers have proyision for keeping the belt 
central, and all the idlers can also be adjusted for 
“training ’’ the belt. The engravings show the 
belts in the position in which they should run, 
coriectly centred. The gritproof idlers have solid 
closed upper ends which keep out rain, and at the 
lower end are protected by grease seals which exclude 
grit or mud. These grease seals have no washers 
to bear on the spindles and they cause no rubbing 
friction between idlers and spindles. Details of 
design and manufacture, it is claimed, combine to 
give the idlers very low friction. The ease with 













the upper pair are hinged to the excavator, 
and the lower pair of cranks D are moved 
by a hand lever inside the driver’s cabin. Through 
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FIG. 1—PLAN OF CONVEYOR INSTALLATION 


the window overlooking the belt, the driver can see 
at a glance how the chute is delivering the clay, he 
can adjust it sideways as required, and make sure 
it is always in the correct position relative to the 
belt. The small gap between chute and belt is closed 
by rubber sealing strips, to stop any clay from 
escaping betweenthem._. 

The conveyors are built of unit lengths of inverted 
troughing, which is stiffened by a curl along each 
edge, by saddle-shaped embossing under each set 
of idlers (Fig. 5), and by diagonal embossing between 
the idlers. The troughs are very rigid for their weight. 
They are joined by angle feet which carry the return 
idlers. There is enough flexibility in elevation at 
the joints to allow the conveyor to follow irregularities 





Conveyor ‘‘Al” 


| 

Conveyor “A” 
OF-6 oe _. « ee 
R: 


supplied to us by the firm of the actual working loads 
on the motors : 


Conveyor. Length, feet. ELP. 
; os eee 1-8 to 2-0 
7) aoe 505 2-0 to 2-5 
B 201 0-75 
Cc 334 2-5 


The variation in the horsepowers of conveyors 
A and A 1 results from variation in the position of 
the excavators and in the length of conveyor that is 
running loaded. The loaded length of conveyor B 
is relatively small at present, and the conveyor itself 
will be greatly extended as the face advances. 

The driving gear motors are totally enclosed, 








fan cooled, and weatherproof. The speed is reduced 











DISCHARGING TO CONVEYOR 


are mounted together, in a permanent position for 
the two conveyors next the plant, on a stool in the 
case of the three movable conveyors. The stools are 
braced angle-iron structures, arranged to give the 
right height of delivery, and carried on two 8in. 
skids, which provide a large bearing surface to prevent 
sinking into soft ground. For the conveyors receiving 
from the excavators, the skids are at right angles to 
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FIG. 3—-ARRANGEMENT OF LOADING CHUTE 


the length of the conveyors, for they have to be 
moved sideways ; but in conveyor D, which delivers 
to the old quarry, the skids are parallel with the 
conveyor, for the conveyor is moved forwards as the 
heap it builds extends. The sides and ends of the 
skids are bent upwards at about 25 deg., to make 
moving easier. 

The conveyors along the working face run at 130ft. 
per minute, which gives the 24in. wide belts a peak 
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capacity of 60 tons an hour of the dug clay, weighing 
57 Ib. to 63 1b. per cubic foot. At each subsequent 
transfer point the clay is delivered to a belt running 
about 5 per cent. faster than the one it leaves. Thus 
any danger of congestion at transfer points is avoided. 

The belts, made by the Leyland and Birmingham 
Rubber Company, have four plies of 28 0z. duck, 
with }in. top cover and in. bottom cover. As in 
all belts made by Leyland to Mavor and Coulson 
specification, two coloured strips are embedded in 
the fabric and show by their position and colour at 
any cross section the year and month in which the 
belt was made. When, therefore, after years of work, 
a length of belting has to be replaced, its age can be 





moved longitudinally relative to the receiving 
hopper. In addition, since the face conveyors are 
not at right angles to conveyor B and each time the 
face conveyors are moved sideways conveyor A 1 
has to be slightly shortened, a half-length trough is 
provided, 6ft. long, for inserting instead of a full- 
length trough near the delivery end when necessary. 
Skirt plates (Fig. 4) or receiving hoppers (Fig. 5) 
receive the clay at transfer points and place it 
centrally on the belt; rubber strips seal the gap 
between skirt plates and belt, and protect the belt 
from any damage. 

Conveyors A and A 1 are on level ground. As they 





are moved sideways, conveyor B is extended as 


The switchgear, which is contained in the house 
over the junction of conveyors B and C (Fig. 6), 
provides electric sequence interlocking. When any 
conveyor is switched off or stops for any reason 
whatever, all conveyors previous to it in the system 
are switched off electrically through the action of 
centrifugal switches. The continuance of loading 
on to a stationary conveyor is therefore made 
impossible. 

In the excavator made by Stothert and Pitt, Ltd., 
of Bath (Fig. 2), twenty of the 1-5 cubic foot buckets 
discharge per minute at the head driving sprocket. 
The actual output is 45 cubic yards of loose clay 
per hour. A bucket cleaner on the head sprocket 











“A’*’ AND “Al'’—CONVEYOR 


FIG. 4—CONVEYORS 


determined with certainty and the service it has 
given can be known. 

Tension is applied to each belt by a take-up 
pulley, which is drawn along slides by nuts on long 
screws. The slides, which are in the form of a broad 
inverted V, completely protect the tension screws 
placed inside them. The pulley runs on ball bearings 
on a stationary shaft. For simplicity and con- 
venience, the tail pulley is the take-up for conveyors 
A, B, C, and D ;..in them the space between the face 
of the pulley andthe end of the last, inverted trough 
is filled by a short sliding trough, one end of which is 
carried on guides inside the adjacent trough and the 
other end is attached to the bearing carriers of the 
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IN NEW POSITION 


necessary. The receiving end of conveyor C is placed 
in a pit 5ft. deep (Fig. 6) in order that a 9ft. roadway 
may be taken over it. This conveyor is then raised 
to pass over conveyor D (Fig. 7), descends to ground 
level, and finally rises on a steel structure to a height 
of 12ft. 4in., at which height it runs for 35ft. before 
delivering to the reducing mill. 

Only clay suitable for manufacture is put through 
to the reducing mill; all unsuitable material is 
considered as overburden and tipped to the spoil 
heap which is filling in the disused pit. When the 
‘** uncallow,”’ as it is called, is coming over the con- 
veyors, a plough is lowered on to conveyor C at the 


FIG. 5—-CONVEYOR 





point where it crosses conveyor D. The troughed 





“A‘’ DELIVERING TO CONVEYOR “B"' 

shaft fitted with a spring-loaded device cleans out 
the last of the sticky clay. Wear on the chains is 
reduced by spring .steel wearing strips on each 
bucket link. Continuous spring steel wearing 
strips on the top, bottom and sides of the ladders 
support and guide the two bucket chains, and rollers 
carry the returning buckets and chains. All motions 
are controlled by friction clutches. If the buckets 
strike an obstacle the slipping of a spring-loaded 
clutch safeguards the gearing and other parts. The 
speed along the rails is 8ft. per minute, and the rail 
gauge 7ft. 10in. A cable drum (Fig. 2) automatically 
pays out and coils 300ft. of cable. Because excavation 
is distributed over a large number of buckets working 











FIG. 6-SWITCH HOUSE AND CONVEYOR 


take-up pulley. In this way the bottom run of 
belt is covered from end to end. A scraper mounted 
adjustably on the sliding trough is shaped to fit the 
camber of the tail pulley, and being just clear of 
the pulley removes any dirt from it. 

The second face conveyor A | is tensioned at the 
delivery end; the tail pulley therefore has not to 
slide, the skirt plates for receiving from the first 
face conveyor A are simplified, and the overhang 
of the head pulley of conveyor A need only be small. 
The take-up is seen in Fig. 5. After leaving the head 
pulley, the belt passes round a bend pulley on the 
support for the first jot of the inverted troughs, 
and so to the movable take-up pulley. 

Arranging efficient discharge from the face con- 
veyors is simplified by a telescopic trough at the 
delivery end of conveyor A and at both ends of con- 
veyor Al; the telescope allows about 4ft. of varia- 
tion in length in order that the head pulley may be 
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form of the belt is here flattened by the use of straight 
rollers instead of three-pulley troughing idlers, and 
the belt passes over a flat plate. The plough slides 
vertically on two guide pins, one at each end, and it 
is moved up or down by a hand lever, the fulerum 
pin of which can be seen in Fig. 7 ; when this photo- 
graph was taken the plough had been lifted right 
off, as it would not be used for some time. Along the 
lower edge of the plough is a strip of rubber jin. 
thick ; when the plough is lowered this strip rubs 
gently on the conveyor belt, and, acting together 
with the steel plate of the plough, pushes the clay 
off the belt down a chute and into the receiving 
hopper of conveyor D. The angle between the plough 
and the centre line of conveyor C is 34 deg. 

Conveyor D has an initial length of 97ft. As the 
overburden it delivers fills up the old pit, the con- 
veyor can be both extended and swung radially, 
until the whole pit has been filled in. 


Fic. 








7—CONVEYORS “C*' AND “D** 
continuously, the power unit has an even load, and 
the power required is low. The 500 volts A.C., 
three-phase, 50 cycles motor is rated at 30 H.P. at 
715 r.p.m. 

The plant is run by three men, and under their 
care the whole output of clay is dug from the ground 
and delivered to the works or to the spoil heap. 
One man drives the excavator ; the second gets stone 
out of the face from the digger cut, and also keeps 
an eye on the digger trailing cable and round the 
balanced chute ; the third man supervises the whole 
length of the conveyors. Moving forward the face 
conveyors is quickly carried out, for they are simply 
slid along old rails or tubing placed under the angle 
feet at the junctions of the inverted troughs, without 
any dismantling other than shortening conveyor A 1 
to suit the delivery to conveyor B.. The conveyor is 
levered over a short distance at a time so that the 
structure is not strained in any way. 
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The plant, we are informed, has proved very 
successful, and has saved a great deal in the cost of 
working as compared with any other type of handling. 
Fewer men are required, it is claimed, than with 
any other system of working, whilst the continuous 
smooth flow to the mill facilitates its working and 


The total power taken by the 
four conveyor motors to transport the clay a 
distance of 1545ft. and raise it 16ft. to the 
mill is only 7-75 H.P. The conveyors have been 
found fully reliable and have given complete 
satisfaction. 


increases output. 








Gas-Fired Heat-Treatment Plant 


HE problems involved in hardening and tempering 
4 a variety of components on a large production 
scale are considerable, and have been tackled in 
many ways. For smaller articles, when the time 
required for heating is not unduly long, a continuous 
furnace, of either mesh belt, roller hearth, pusher, 
walking beam, rotary, or other type may be used 
for the hardening portion of the cycle. The parts 
can be directly dropped into the quenching medium 
and then lifted out periodically by means of a basket. 
Alternatively, automatic conveyors have been 
designed for the continous rémoval of quenched 


a 


incandescent, deep recuperative, underfired, natural- 
draught type, having clear inside working dimensions 
10ft. long by 5ft. wide by 2ft. high. They are fired 
by burners of the inspirating pattern, which fire 
into individual chambers below the hearth. Pre- 
heated secondary air is employed so that complete 
combustion takes place before the gases enter the 
furnace proper. The gases travel through vertical 
regulating uptakes on each side of the furnace, and 
are finally withdrawn to waste gas flues near the door 
opening and then travel through deep recuperators 





built below the hearth. Within these recuperators 
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corresponding to the landing walls of the furnace 
hearth. An overhead drum gear operates the table 
and lowers the load smoothly and quickly into the 
oil. The charging forks have a total reach of 12ft. 
and carry an evenly distributed load of 1 ton of 
forgings. Large forgings may be placed directly 
on to the landing walls of the loading racks—which 
are constructed of Qin.‘ by 4in. steel joists spaced 
similarly to the landing piers of the furnace hearth 
and quenching tank equipment—and then trans- 
ferred hy the charging machine as required. Smaller 
parts are loaded on to perforated trays, preferably 
made of nickel-chrome alloy. 

The “in” and “out” motion of the forks is 
effected by means of two endless chains running over 
sprockets driven by a motor and reduction gearing. 
The control is operated from an automatic electric 
push-button starter from the driving platform in 
conjunction with limit switches and an electrically 
operated brake on the motor shaft to prevent over- 
running. The lifting action of the carriage runway 
is achieved by means of toggle levers operated from 
a motor through reduction gearing and a crank. 
This arrangement permits the continuous rotation 
of the motor to be maintained. The “up” and 
“down” positions are controlled by limit switches 
and an electro-mechanical brake. The toggle levers 





articles from the tank, from which they can be 
directly transferred to a tempering furnace, which 
may also be continuous in action. When the heating 
cycle is a long one continuous furnaces are somewhat 
at a disadvantage, as their dimensions would neces- 
sarily be unwieldy to permit an output figure con- 
sistent with economic operation. In these circum- 
stances the batch type of furnace, when operated 
under correct conditions, is claimed to give very 
uniform results and to leave little to be desired with 
regard either to quality or quantity of production. 

In Fig. 1 we illustrate a heat-treatment installation 
by the Incandescent Heat Company, Ltd., Smethwick, 
in which batch-type furnaces and mechanically 
operated charging and quenching equipment are 
used. Each furnace has a capacity of approxi- 
mately 1 ton per charge of forgings weighing from a 
few pounds up to several hundredweights. The 
bulk of the forgings require a two to three-hour soak 
at temperatures varying from 850 deg. to 910 deg. 
Cent., followed by an oil quench. In some cases, 
normalising for two hours is carried out. The forgings 
are tempered at 600 deg. Cent., and facilities are 
provided for water quenching if required. 

As the rapid handling of the load is a very essential 
feature if the furnaces are to be maintained in con- 
tinuous production, a high-speed electrically operated 
charging machine is provided. A ton load of forgings 
is completely charged or discharged in five seconds, 
and the load may be rapidly transported from the 
furnace to the nearest quenching tank as the machine 
has a maximum traversing speed of 250ft. per minute 
when fully loaded. 

The general lay-out is shown in Fig. 2, from which 
it will be seen that no furnace is unduly distant 
from an oil or water-quenching tank. The complete 
plant consists of a battery of five batch-type heat- 
treatment furnaces, together with four oil quenching 
tanks and one water quenching tank ; three loading 
and a like number of unloading racks, and an elec- 
trically operated high-speed charging machine. 

The five furnaces are all of the company’s patent 





FIG. 1—GAS- FIRED HEAT- TREATMENT INSTALLATION 


the incoming secondary air is heated. Counter- 
balanced doors operated by geared hoisting tackle, 
as is seen in Fig. 3, facilitate the opening and closing 
of the furnace door. In addition to the refractory 
lining, the side walls are heavily insulated, minimising 
heat losses. Each furnace is automatically controlled, 
the controlling equipment being situated on the 
rear wall. A central control panel is provided and 











in the vertical position provitle a mechanical lock 
to relieve the brake of load. The carriage is con- 
trolled by four guide rollers to give correct alignment 
during its operation. The machine traverse is 
governed by a variable-speed drum control. The 
controller is fitted with a conventional dead man 
operating handle as a safety device. A maximum 
running speed of 250ft. per minute can be obtained, 
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FIG. 2—ARRANGEMENT OF 


and a multi-point recording pyrometer which provides 
a continuous record of the temperature of each 
furnace. 

The electrically operated charging machine, as 
shown in Fig. 3, travels along the entire length of 
the plant on rails. The load is placed on landing 


walls inside the chamber, and thereafter the charging 
forks are withdrawn and the door is closed. For 
unloading and quenching, the cycle is reversed. 
The forks run into the furnace between the hearth 
piers, the load is raised, withdrawn, and rapidly 
conveyed to a quenching tank, where the work is 
transferred on to a table constructed of steel sections 








HEAT - TREATMENT PLANT 


the furnace most distant from the nearest oil tank 
in twenty-one seconds. 

The quenching tanks measure 12ft. long by 6ft. wide 
by 8ft. deep, and have side extension and splash 
plates to run off the overflow. Each tank has a 
capacity of 15 tons—3500 gallons—of oil which gives 
ample quenching volume for the load. The charge 
is raised and lowered on its rack by means of a wire 
rope suspension from overhead drums driven by a 
motor, reduction gearing, and chain gearing. - The 
movement is controlled by means of push buttons 
in conjunction with limit switches. Excessive heating 
of the oil is prevented by means of oil coolers through 
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which the oil is continuously circulated. Hoods are 
provided over the oil tanks and fumes are withdrawn 
by fan exhausts inside the ducting leading from these 
hoods. The method of lowering the forgings into 
the oil in a fixed time has the advantage that during 
the whole of the lowering time fresh oil is being 
constantly brought into contact with the load, not 
only by convection currents set up during cooling, 
but also by the steady mechanical motion of the 
work through the oil. In this way, it is claimed, a 
very uniform cooling rate is attained. If necessary, 
the load can be given a reciprocating motion up 





steam. To-day more and more sections are being 
converted to electrical working. But according to 
Mr. Watermeyer, there is a limit to the extent to 
which electrification may be extended. The country, 
he holds, has gone as far as is economically justifiable 
at present in electrifying the railways. Electrifica- 
tion is justified only when dense suburban traffic has 
to be carried, such as is found in the Cape Peninsula, 
the Witwatersrand and Pretoria areas, and when 
there is heavy and intensive goods traffic over steep 
gradients and sharp curves such as prevail in Natal. 
As for the construction of more branch lines, Mr. 





FIG. 3—ELECTRICALLY- DRIVEN CHARGING MACHINE 


and down through the oil after it has reached its 
lowest point in the quenching tank by suitably 
manipulating the control buttons. 








South African Engineering Notes 
(By our South African Correspondent) 
Care Town, February 21st, 1941 


General Manager, 8.A.R., Retires 

On February 12th Mr. T. H. Watermeyer, 
General Manager of the South African Railways, 
retired from the service and was succeeded by Mr. 
C. M. Hoffe. Railway workers and the public are 
unanimous in their regret at losing the services of a 
General Manager who has done so much to improve 
the railways and maintain their prestige, but can con- 
gratulate themselves on the fact that his office is to 
be filled by a man of Mr. Hoffe’s qualifications. The 
roads by which these two distinguished railway 
administrators reached their high office have been 
very different. Mr. Watermeyer advanced through 
the engineering department, Mr. Hoffe through the 
clerical. After graduating with distinction in civil 
engineering at Birmingham University and following 
a few years’ service with a London consulting engi- 
neer with an extensive railway practice, Mr. Water- 
meyer joined the old Cape Government Railways as 
temporary assistant engineer on the construction of 
the Avontuur line from Port Elizabeth in 1902. At 
the age of thirty-one he was appointed engineer-in- 
charge of the .George-Oudtshoon line, being subse- 
quently promoted in 1911 to be resident engineer. 
His next big job was the construction of the Aliwal 
North and Zastron line, and then he served for a 
period on the maintenance side in Natal before taking 
over the important position of chief civil engineer at 
headquarters. He was consulting engineer for the 
Cape Suburban electrification, and combined with 
that responsibility the duties of assistant general 
manager at Cape Town. Mr. Watermeyer was pro- 
moted in 1929 to the position of assistant general 
manager (technical) and became general manager in 
1933. He was due to retire two years ago, but con- 
tinued in office at the request of the Government. 

Mr. C. M. Hoffe began his career in the Transvaal 
Repatriation Department in 1902, and advanced 
rapidly through various positions in the Attorney- 
General’s office and the Department of Justice, until, 
after transfer to the Railway Department, he became, 
on recall from active service during the last war, 
Assistant Private Secretary to the late Mr. H. Burton, 
then Minister of Railways. In 1923 he was appointed 
Private Secretary to Mr. J. W. Jagger, Minister of 
Railways, a post which he continued to occupy after 
Mr. C. W. Malan became Minister of Railways in 1924. 
Since then he has filled progressively important 
administrative positions, and has had special expe- 
rience in dealing with questions of staff control. It 
is well that the new general manager should have this 
special experience, for while the engineering develop- 
ment of the S.A.R. has reached a stage where probably 
little major work may be expected for some time to 
come, staff problems may become urgent after the 
war. 

Limit of Electrification 


When Mr. T. H. Watermeyer joined the 
S.A.R. in 1902, all traction on the system was by 


Watermeyer contends that the rapid development of 
road motor services has to a large extent made the 
building of such lines unnecessary. The road services 
act as feeders to the main lines and carry out the 
functions that branch lines fulfilled before modern 
motor transport was available. Mr. Watermeyer has 
also spoken of the Administration’s policy of building 
more coaches and trucks locally. The Administra- 
tion’s policy, he said, was to manufacture coaches and 
trucks of the simpler types to replace wastage. They 
could plan for some years ahead what wastage might 
be expected. It would be obviously unsound 
economically to put trucks in manufacture for spas- 
“modic peak demands. ‘‘ A great deal has been done 
in the manufactiire of coaches and trucks in the last 
few years,” he stated. “‘ As a matter of fact we have 
not imported any coaches other than the air-con- 
ditioned coaches, and we have manufactured all kinds 
of trucks and petrol tanks. With the development 
of the Pretoria steel works and its capacity to produce 
special steels we will probably be able to tackle motor 
manufacture on a limited scale to replace wastage.” 
Mr. Watermeyer quoted figures to show the increase 
within recent years in the number of coaches and 
trucks on the railways. When he became general 
manager in 1933 there were 3891 coaches in service ; 
to-day there were 4746, and the number of wagons 
had increased from 39,747 to 53,236. The train 
mileage then was 39,000,000 a year; to-day the 
total reached the huge figure of 62,000,000. The 
number of passenger journeys had almost doubled in 
the same period, while the tonnage of goods carried 
had increased in the same period from 21,000,000 to 
38,000,000. 

Mr. Sturrock, Minister of Railways and Harbours, 
has recently stated that the post-war years will see 
big developments on the railways. New workshops 
are to be built where locomotives and other rolling 
stock, as well as various kinds of railway equipment, 
will be manufactured. 


§.A.R. Revenue Swells 

Railway earnings for the week ended Feb- 
ruary Ist totalled £786,575, which was £114,000 more 
than for the corresponding week of last year. Har- 
bours showed a slight increase at £39,078, and the 
South African Airways revenue was £1194. The total 
railway revenue since the beginning of the financial 
year on April Ist, 1940, was £30,573,392, or more than 
£2,100,000 above the revenue for the corresponding 
period of last year. 


Timber Industry Expands 

A big increase in the demand for South 
African grown timber, and the growth of timber 
industries in the Union, is commented-upon in the 
annual report of the Division of Forestry for 1939-40. 
The increased demand and the industrial growth are 
ascribed to circumstances brought about by the war. 
Prices of softwood products were rising at the end of 
1939, and the rising tendency continued after the 
outbreak of war. The demand for locally grown pine 
timber also increased and has not yet abated, states 
the report. Referring to hardwoods (eucalyptus and 
wattle), the report says that the supply has now out- 
stripped the demand by the mines, but large quan- 
tities are being diverted for consumption as firewood, 
poles, rough building material and the manufacture 
of charcoal. The Forest Department has also reduced 
jts own sale of mining timber in order to alleviate the 








position for the private grower. An experimental 
plant at Pretoria West for the manufacture of 
parquet and strip flooring has been so successful that 
@ new central hardwood mill is being erected by the 
Forest Department in order to develop this trade 
further, to experiment with a wide range of gum 
timbers, and to bring the manufacture of these 
timbers to a stage when it can with confidence be 
taken up by private enterprise on a commercial scale. 
The report also refers to development in pulp and 
papermaking in the Union and the increased demand 
on account of the war. It says that 1939 was the peak 
year of the wattle bark and extract trade in the 
Union. In that year bark and extract to the value of 
£1,307,052 were exported, a3 against £907,952 in the 
previous year. The total area of land now under the 
control of the Forestry Division is 1,628,068 morgen. 


Making Paper in the Union 

The report of the Forestry Department of the 
Union which has been tabled in the House of 
Assembly states that the pulp and paper mill at 
Geduld on the East Rand, which reached the pro- 
duction stage towards the end of 1938, passed satis- 
factorily through the usual difficult period which is 
associated with the initial development of a new 
industry. Various technical and economic difficulties 
were encountered, but towards the end of 1939 they 
had been overcome and there is every promise that 
the mill will soon be operating smoothly at or near 
full capacity. A new mill at Durban is producing 
board from waste paper and at the close of the year 
was operating close to its rated capacity of 7000 tons 
per annum. A paper mill at Klip River, Transvaal, 
has continued to produce wrapping paper from 
imported pulp. A proposed pulp mill to utilise 
thinnings and tops from pine plantations in the Sabie 
district has not yet been established. The project 
received a serious setback as a result of the outbreak 
of war, when arrangements for the purchase of 
German machinery had to be cancelled and an alter- 
native scheme developed. Though plans for a pro- 
posed pulp and paper mill at George, which also aims 
at producing pulp from locally grown pine wood, have 
been worked out in some detail, the project is little 
closer to fruition. The curtailment of supplies of 
wood pulp from Scandinavian and Baltic countries 
has stimulated interest in the development of new 
pulp mills in this country with the object of establish- 
ing the product on the overseas market while the 
opportunity exists. Bagasse and wattle wood are 
regarded as likely raw materials for pulping, and 
arrangements are in hand for the flotation of two com- 
panies with the object of exploiting the baobab in 
the Union and adjacent territories. The baobab 
fibre will be given a form of pre-treatment in order to 
reduce its bulk, and will then be exported. 


The Union’s War Industries 

The increasingly important part played by 
South Africa’s industry in the Commonwealth's joint 
effort, and the need to plan well ahead to meet post- 
war conditions, were emphasised by Mr. W. B. 
Madeley, Minister of.Labour, when speaking at the 
opening of the first motor-car assembly plant on the 
Rand, in Johannesburg on February 7th. Mr. 
Madeley said that South Africa could and should 
become increasingly self-sufficient. The country had 
the raw materials, the industrial brains, the skilled 
workers and other requirements for big industrial 
expansion. It had shown what it could do in the 
magnificent way in which the motor and other indus- 
tries had met war conditions. ‘‘We are making 
armoured cars that are as good as any from other 
parts of the world. Under the Delhi supply con- 
ference agreement,” said the Minister, “‘ we will have 
the responsibility of giving our share of war materials 
to the Imperial Army. We can and will do it. There 
is a concerted and a common determination by all 
sections of South Africa, on the manufacturing or 
working side, to do the best that each of us can to 
meet the enormous requirements of the British 
Commonwealth in its fight against the aggressor 
nations.”” Mr. Madeley said he expected that the 
end of the war would come “all of a sudden,” like 
the last war. The country should plan now to meet 
that time. As industries had adapted themselves 
to meet war conditions and requirements so readily, 
so they should as readily adapt themselves to the new 
post-war peacetime conditions. 








The Iron and Steel Institute 


THE annual meeting of the Iron and Steel Institute 
will be held at Grosvenor House, Park Lane, London, 
W.1, on Thursday, May Ist, 1941. It will open with 
a luncheon, at which the President Mr. John Craig, 
will present the Bessemer Gold Medal for 1941 to 
Dr. T. Swinden. 

At 2.30 a session for the transaction of official 
business and the discussion of papers will be opened. 
The following papers will be read and discussed 
together :—‘ Third Report of the Oxygen Sub-Com- 
mittee,” paper No. 5/1941 of the Committee on the 
Heterogeneity of Steel Ingots, submitted by the 
Oxygen Sub-Committee; “The Polishing of Cast 
Iron Micro-specimens and the Metallography of 
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Graphite Flakes,” by H. Morrogh; ‘ The Metallo- 
graphy of Inclusions in Cast Irons and Pig Irons,” 
by H. Morrogh. If time permits, ‘“‘ The Influence of 
Turbulence upon the Structure and Properties of 
Steel Ingots,’ by L. Northcott, will also be presented. 

The following is a complete list of papers which 
will be included in the No. I volume of the Journal 
of the Iron and Steel Institute for 1941 :— 


H. Morrogh: ‘“‘ The Metallography of Inclu- 
sions in Cast Irons and Pig Irons” (issued on 
November 28th, 1940.) 

T. F. Russell: ‘The Thermal Relations 
Between Ingot and Mould,” paper No. 4/1940 
of the Committee on the Heterogeneity of Steel 
Ingots, submitted by the Stresses in Moulds 
Panel of the Ingot Moulds Sub-Committee (issued 
on December 28th, 1940). 

L. Northcott : ‘‘ The Influence of Turbulence 
upon the Structure and Properties of Steel 
Ingots ” (issued on January 28th, 1941). 

H. Morrogh: ‘The Polishing of Cast Iron 
Micro-specimens and the Metallography of 
Graphite Flakes” (issued on February 28th, 
1941). 

E. 8S. Taylerson: *‘‘ Atmospheric Corrosion 
Tests on Copper-bearing and Other Irons and 
Steels in the United States,” paper No. 4/1940 
of the Corrosion Committee, communicated by 
Dr. W. H. Hatfield, F.R.S. (issued on March 
28th, 1941). 

E. M. Trent: ** The Formation and Properties 
of Martensite on the Surface of Rope Wire ”’ 
(issued on March 28th, 1941). 

“Third Report of the Oxygen Sub-Committee,” 
paper No. 5/1941 of the Committee on the 
Heterogeneity of Steel Ingots, submitted by the 
Oxygen Sub-Committee (to be issued about 
April 15th, 1941). 

‘* Intercrystalline Cracking in Boiler Plates.” 
A report from the National Physical Laboratory 
(to be issued about April 15th, 1941). 








Technical Reports 





Centerless Arch Design. Wartime Building Bulletin 
No. 14, D.S.I.R. H.M. Stationery Office. 1s.—In wartime 
problems of building have to be solved in a variety of 
ways, the choice being governed by the requirements of 
the building and the materials most readily available at 
the particular time and place. Design and use must 
therefore be flexible. The centerless arch construction 
described in this Bulletin, recently issued, is an example 
of a method of building which requires no timber and 
little steel, and where resistance to earth tremors, such as 
those from explosions and earthquakes, is not required, 
steel can be dispensed with altogether. The method of 
construction was described in general terms in Wartime 
Building Bulletin No. 6, and aroused much interest. A 
number of arch buildings of this type have already been 
erected. The purpose of the new Bulle: in is to give detailed 
information of the design and construction of segmental 
arches of this type. Notes and design curves are given 
covering the design of segmental arches for any span and 
clearance conditions. The method of design is simple 
and is fully illustrated by an example. Although a semi- 
circular shape is practicable, a segmental shape gives 
greater economy and stability. Notes on wall and footing 
construction are also given. Briefly, the construction 
consists of a series of arch rings made up of precast con- 
crete blocks. The blocks are provided with lugs and 
recesses which enable the arch to be built ring by ring, 
using the already erected rings as a support for new ones, 
the first ring being supported on the end wall. Grooves 
are provided in the blocks for the insertion of such steel 
reinforcement as may be required. By the provision of a 
raised rim on the periphery of the blocks, the joints can be 
grouted after the blocks have been placed, so that the 
blocks do not have to be mortared before being put into 
place. The arches can be used for protected workshops, 
shelters, hutments, &c., and the standards of overhead 
and lateral protection required by the Code issued by the 
Ministry of Home Security can be readily satisfied. The 
construetion can be undertaken by semi-skilled labour 
and the cost, it is stated, compares favourably with that 
of other structures offering similar advantages, particularly 
as regards protection. Four typical examples of buildings 
incorporating centerless arches are given, each of which 
can be constructed either as a surface hutment or semi- 
sunk with overhead earth cover. The application of the 
centerless arch to factory construction is illustrated. 
Other examples of the possible use of the specially shaped 
blocks are given, such as for jack arches, culverts, silos, 
well linings and conduits. 








RESEARCH IN AMERICA.—The National Defence Pro- 
gramme has stimulated a good deal of fresh research work 
in the United States. Sponsored by the American Society 
for Testing Materials, the American .Concrete Institute 
and the Highway Research Board have initiated a joint 
research project to study the durability of Portland cement 
concrete. Another society, the American Institute of 
Steel Construction, has made itself responsible for research 
projects in regard to the fabrication and erection of struc- 
tural steel. At the National Bureau of Standards the 
work will cover tests and large-scale models to determine 
the strength of and stresses in compression members 
with perforated cover plates instead of lacing. Other 
problems are to be tackled by the New York and 
Columbia Universities. The Institute is also collaborating 
with the Taylor Model Basin Experimental Laboratory of 
the United States Navy in large-scale model tests of steel 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The Scrap Position 

Some surprise has been expressed that after the 
national campaign conducted last year to collect iron and 
steel scrap for the steel works, rather stringent conditions 
should so soon have developed in the market. It must be 
remembered, however, that the production of iron and 
steel is at an extremely high level and that huge quantities 
of scrap are required by the works to maintain their 
outputs. The demand, therefore, has been held almost 
at peak levels in spite of the quantities collected by the 
national effort. Some steel works were able to accumulate 
stocks, but these have been largely depleted and scrap 
merchants are not finding it easy to maintain a steady 
supply to the works. There is pressure to obtain larger 
deliveries of heavy steel and heavy cast ibn scrap, and 
lately deliveries appear to have been on a better scale. 
All quantities, however, which come on the market are 
quickly bought up. Recently there has been some decline 
in the tonnage of imports, and this has helped to make the 
position rather tight. All departments of the market are 
not experiencing the same stringency, but acid steel 
makers report that they do not find it easy to secure the 
required quantities of suitable scrap. On the other hand, 
mild steel turnings are plentiful and consumers have no 
difficulty in obtaining the quantities they need. There is 
a brisk demand also for heavy cast iron in large pieces in 
furnace sizes ; but here again the tonnages coming forward 
are somewhat disappointing. Taking the scrap position 
as a whole, however, although tightness is noticeable in 
certain departments, the general situation is regarded as 
being fairly satisfactory. 


Pig Iron 

Generally speaking, the situation is satisfactory 
in the pig iron market, although in one or two sections of 
the industry tight conditions prevail. Supplies of raw 
materials to the blast-furnaces, however, have been good, 
and although there has been an interruption in the supplies 
of ore from some of the North African ports and from 
Sweden, the Iron and Steel Control have found it possible 
to obtain alternative supplies from other sources, and the 
domestic production of iron ore has been considerably 
increased to meet the situation. The production of pig 
iron is held at a high level, and consumption is sufficient 
to absorb the whole of the output, and in a few cases, 
notably in the hematite and low phosphoric iron depart- 
ments, the demand is rather greater than the supply. 
The Midland blast-furnaces are now the largest producers 
of the latter iron and are supplying consumers in most 
of the other districts who are users of this particular 
description. They are, for instance, supplying consumers 
on the North-East Coast who are now unable to obtain 
Cleveland foundry, and also Scottish users, who normally 
would also take Cleveland iron. Whilst there may be a little 
complaint on the part of consumers who are unaccustomed 
to the brands they now have to make do with, in general 
the distribution of the home production of pig iron has 
been satisfactory. The light castings industry is worki 
at below capacity, but there appears to be a aaiell 
improvement in the situation, and recently Government 
contracts have been given to the industry. As a conse- 
quence, the demand for high phosphoric iron has increased, 
and producers in the Midlands and other parts of the 
country are well able to meet these requirements, since 
in many cases they have accumulated stocks. Low 
phosphoric iron is in active demand from engineering 
foundries and machine tool makers, and production is 
barely sufficient to meet the increased requirements of 
these industries. Whilst supplies of home-produced iron 
in this category are hardly sufficient for the full demand, 
the substantial imports arranged and distributed by the 
Control have prevented the situation from becoming 
unduly tight. The demand for hematite is strong, and 
the Control is watching the situation carefully, 


The North-East Coast and Yorkshire 


Intense activity characterises the steel industry 
on the North-East Coast. For months the works have 
been pressing production to the utmost, and there is 
little expectation that the new Government schemes for 
industrial mobilisation will affect plant in this district. 
The iron and steel industry has been so completely under 
the Control of the Ministry of Supply that it is unlikely 
that there will be any room for further organisation of 
productive resources. The plate mills in the district 
are operating at capacity and the demand has been 
maintained at a high rate for several months. The prin- 
cipal consumers are the shipyards, which have a big pro- 
gramme of Government work in hand. The locomotive 
builders and tank makers, however, are also fully employed 
and their requirements are by no means small. New 
business in structural steel is not nearly so active as even 
a short time ago. All the works producing this class of 
finished steel, however, are busy and have full order books. 
It is also expected that the scheme to employ construc- 
tional engineering in the building of ships will create a 
fresh demand for this material. The semi-finished steel 
position is regarded as satisfactory and few complaints 
are now heard from re-rollers regarding their supplies. 
In fact, some of the works have been able to accumulate 
a small reserve. The re-rolling industry is busy in all 
departments and is turning out large tonnages of small 
bars, sections, and strip. The demand for semis absorbs 
ail the home production, but considerable quantities have 
been imported from the United States and these imports 
have greatly eased the situation. There has been a 
particularly active demand for small bars lately at the 
official price of £17 14s. 6d. d/d London and £17 12s. d/d 
provinces for untested steel, and 3s. extra for tested 
material. The export price is nominal at £20 f.o.b., 
but so great is the home demand that there is little avail- 
able for overseas trade. The Yorkshire steel industry is 
fully employed and likely to remain so for the duration 
of the war. Lately there has been a sharp increase in 
the demand for alloy and special steel, which has kept the 
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makers extremely busy. 





Markets, Notes and News 


Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


Scotland and the North 


The production ef finished steel material at the 
Scottish steel works has been maintained at a satisfactorily 
high level. For months past outputs have been on a heavy 
scale, and plant has been in full operation. The Control 
has tightened up distribution, and little, if any, steel is 
allocated for purposes except those arising from the war. 
The demand for all classes of finished and semi-finished 
steel appears to be as insatiable as at any time since the 
war started, and the bookings of finished steel for the 
second delivery period of the year already show that a 
huge volume of new business is waiting to be placed. The 
big programme of construction in the hands of the ship- 
builders is requiring large deliveries of steel, and the wants 
of this industry appear to be expanding. The needs of the 
shipbuilders are accorded high priority, and their require- 
ments ‘are being satisfactorily met. The demand for 
plates is particularly heavy, and there is some tightness in 
the position. The strain upon the tank makers is increased 
by the pressure exerted by the manufacturers of tanks, 
boilers, and’ locomotives, all of whom have well-filled 
order books. The sheet makers are also fully employed, 
and there is an especially big request for heavy sheets. 
The expected revival in the call for heavy joists and 
sections has not developed in the way expected, but the 
whole production of the lighter structural steel passes at 
once into consumption. General engineering establish- 
ments and the firms specialising in marine engineering 
have as much work on hand as they can cope with, and 
continue to be large consumers of steel bars and special 
steels. The active demand for the latter has been main- 
tained and considerable quantities are also passing to the 
munition makers. Active conditions rule in Lancashire, 
and with all the big consuming industries engaged on war 
work there is no relaxation in the demand for all types 
of finished steel. Plates are in urgent request and the 
engineering industries are taking large supplies of big steel 
bars. Operations at the re-rolling works are being pressed 
to the utmost, and there is an active demand for small 
bars and sections. There is also a steady call for colliery 
steel. 


Copper and Tin 

While no important change has taken place in 
the copper position either in Great Britain or the United 
States, the situation shows signs in the latter country of 
coming rather more stringent. The British Control 
continues carefully to supervise the distribution of copper 
and firms engaged upon war work have no difficulty in 
obtaining their full requirements. Copper, however, is 
difficult to get for what are considered non-essential pur- 
poses. Prices in the United States have remained 
unchanged at 12c. for the domestic market and 11-12$c. 
to 11-25c. for export. Export copper, however, is not 
easy to obtain and recent legislation in that country has 
provoked a certain amount of caution amongst the pro- 
ducers. They now insert a clause in their contracts to the 
effect that should the metal sold be required by the 
American Government they may not be able to supply, and 
will reserve the power to cancel the contract. British 
traders do not think it likely that this clause. would be 
applied in the case of metal which has been sold to Great 
Britain or Empire countries, but it is reported that in the 
case of some copper which had been sold to Japan the 
clause was put into operation. American producers will 
not now quote for shipment before July. The domestic 
demand in the United States is gathering strength, largely 
as a result of the American defence programme, but con- 
sumers appear to be able to obtain the metal they require. 
The Government orders are granted priority by the manu- 
facturers, but so far this does not appear to have seriously 
affected supplies of copper for other purposes.... The 
tin market has a firm tendency. This movement followed 
the period during which the markets in Great Britain and 
in the United States were rather easier. There does not 
appear, however, to be much substance behind the move- 
ment and the market is inclined to think that it will not 
go far. In effect the market is in a semi-stabilised state, 
since it is generally believed that production is in excess 
of consumption, which should tend to ease quotations ; 
whilst the policy of the American Metals Reserve Com- 
pany of buying directly the price falls below 50c. is a 
strengthening factor. In Great Britain the position seems 
comfortable so far as supplies are concerned, and licences 
for export to the United States are freely issued. Accord- 
ing to the statistics issued by Mr. W. H. Gartsen, the total 
visible supply of tin on March 3lst was 35,252 tons, or 
about 3000 tons less than at the end of February. The 
supplies during March totalled 15,793 tons and the 

deliveries 18,849 tons. 


Lead and Spelter 


No development of interest has occurred in the 
lead market. The British position is satisfactory and 
supplies are available for all national purposes. In the 
United States there has been talk of fixing a maximum 
price, but this seems rather as though the authorities had 
issued a note of warning, and it is not considered likely 
that the step will be taken immediately. The general 
impression is that the authorities there are nervous lest 
the consumers should seek to lay in stocks for future use 
to meet heavy Government orders, which might raise the 
priee higher than is thought politic. It might at the same 
time immobilise considerable quantities.... Rather 
tight conditions prevail in the spelter market, but in Great 
Britain consumers who are engaged upon national work 
are obtaining the metal they need. The chief demand 
appears to come from the brassmakers, the galvanisers 
and the die castings makers, all of whom are fully employed 
upon Government work. The Control is carefully super- 
vising distribution, but there is little likelihood of spelter 
being available for unessential work. Whilst conditions 
appear tight in the United States, consumers are receiving 
the metal they want, but stocks are rather low and it is 
probable that the producers are watching the position 








and that metal is not available for any and every purpose. 
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Rail and Road 


Usetess Rartways.—In 1932 and 1933 Canadian rail- 
way interests abandoned a total of 282 miles, and since 
then the annual abandonments have ranged from 55 to 
399 miles. Last year 111 miles were discontinued. 


Stratecic Highways.—The U.S. Public Roads Admini- 
stration has published for the first time a map indicating 
priorities on defence highways. The routes indicated are 
not necessarily those of existing roads. The map is 
intended to show between what points the military autho- 
rities want an adequate military highway. In some 
regions parallel routes with cross connections will be 
required. The total mileage of main roads under this 
scheme is placed at 74,600, of which 42,400 are first priority, 
23,100 second, and 9100 third priority. 


Rattway SicNat ENGINEERS.—The Institution of 
Railway Signal Engineers held a formal annual meeting 
on March 24th, when Mr. James Boot was re-elected 
President. Meetings have not been possible during the 
past year, but two papers and the report of a committee 
appointed to recommend a standard form of table for 
electric lever interlocking were circulated for written com- 
ment and will appear in the next issue of the “ Pro- 
ceedings.”” The library has been closed and the collection 
sent to a safe place of storage for the duration of the war. 


THE Hicuway Sortine Orrice.—Everyone is familiar 
with, and intrigued, by a view of a railway sorting office. 
Now comes news from America that the first highway 
post office unit was put into commission on February 10th 
on a 140-mile route between Washington, D.C., and 
Harrisonburg, Va., serving three first-class, six second- 
class, ten third-class and fourteen fourth-class post offices 
along the way. This “post office’ is a large bus type 
vehicle, equipped with full facilities for sorting and hand- 
ling mail and will be manned by crews of postal clerks. 
This first highway post office was inspected by President 


Roosevelt on January 3lst. Others are being made 
ready. 
L.M.S. TRAVELLING CANTEENS.—The experimental 


train canteens for troops introduced by the L.M.S. Rail- 
way between London and Glasgow, and vice versd, in con- 
junction with the War Office, Y.M.C.A., and Salvation 
Army authorities, are to become a permanent feature on 
certain express trains between these two points. Special 
third-class dining cars for members of the Forces only 
are now being provided on week-days on the 10 a.m. 
Euston to Glasgow and the 10 a.m. Glasgow to Euston, 
the former manned by the Salvation Army and the latter 
by Y.M.C.A. workers. It is hoped to extend these arrange- 
ments at a later date to include the 1 p.m. Euston to 
Glasgow and the 1 p.m. Glasgow to Euston trains. 


TUNNELS AND BripGes.—Fre h figures relating to the 
tunnels and bridges on American railways have been 
published. Along a total mileage of 235,368 of route the 
companies are responsible for 1539 tunnels, with an aggre- 
gate length of 320 miles. The longest is the Cascade 
tunnel of the Great Northern Railway, on the main line 
from Spokane to Seattle, which is nearly 8 miles long. The 
oldest American tunnel of any length is the Hoosac, on 
the route from Boston to Albany. Begun in 1851, it was 
so formidable an engineering feat at the time that not until 
1875 was the first passenger train able to pass through. 
The total number of bridges on United States railways is 
returned at 191,779, with a total length of 3860 miles. 


LacHINE CanaL BripGE, C.N.R.—After the canal had 
frozen over in December, work was begun upon the erec- 
tion of the steelwork of the vertical lift bridge which the 
Canadian National Railways are building across the 
Lachine Canal, near Wellington Street tunnel, Montreal. 
The Railway Gazette states that rapid progress has been 
made, and it is expected that the bridge will be in service 
this month. The bridge, though designed to carry four 
tracks, will at first be laid with two only, but it forms a 
link in the communications now under construction 
in connection with the new C.N.R. terminal station. 
There are two separate lift ing spans to allow east and west- 
bound boat traffic, cg tively, to pass. The estimated 
cost of the bridge is ut 1,000,000 dollars, and it will 
carry main line traffic to and from the west, south, and 
south-east. The old Lachine Canal bridge is being moved 
32ft. further west in order to allow room for its swing span 
to open for the passage of boats, and it will continue to 
carry traffic to and from the harbour lines. 


Air and Water 


SurprreG Losses.—Mercantile losses for the week ended 
March 31st were thirteen British ships representing 
58,870 tons, five Allied ships representing 14,975 tons and 
two neutral ships representing 3730 tons, the total ton- 
nage loss thus amounting to 77,575. 

AMERICAN SHIPBUILDING.—According to the Shipping 
World, the contract for the first twenty-five standardised 
ships to be built under the United States Government’s 
emergency programme has been placed with the North 
Carolina Shipbuilding Company. The contract price is 
said to be 37 million dollars. 

ALL-WELDED Hancar.—What is claimed to be the 
first all-welded hangar has been built at the municipal 
airport at Baltimore. The structure, 240ft. long by 130ft. 
span, contains 221 tons of steel and the welded design 
resulted in a saving of 60 tons as compared to a riveted 
structure. About 5300 lineal feet of shop welding was 
required. 

ALUMINIUM Scrap.—Continuing investigations into the 
disposal of metal scrap, the Machinist has pointed out that 
a reduction in the loss of any material, whether cast iron, 
steel or non-ferrous metal, is always desirable, but to-day 
when aluminium is so vital to our air strength, no effort 
should be spared in conserving every scrap of it, and all 
possible steps be taken to prevent the excessive oxidation 





to which aluminium is prone. The scrap should be well 
cleaned by degreasing, roasting to remove foreign organic 
matter, &c., and then baled or briquetted. Special care 
should be taken to ensure that bales are perfectly dry 
before they are introduced into the furnace and completely 
submerged in molten metal. 

Gur Ports FREIGHT SERVICE.—According to a recent 
statement by Mr. D. 8. Iglehart, President of the Grace 
Line, a monthly freight service will shortly be started 
between Gulf ports of the United States. Two ships, the 
** Curaca ” and the “ Chipana,”’ will be used on the service 
for a start, but other ships will be added if the amount of 
traffic justifies increased sailings 

A CanapDIAN ICEBREAKER.—The latest addition to the 
St. Lawrence icebreakers, the ‘‘ Ernest Lapointe,” has 
reached Quebec after her first trip from Three Rivers. 
Shipbuilding and Shipping Record states that the vessel, 
which was recently completed, is 1854ft. long, has a 
reinforced hull, and is fitted with a twin-screw installa- 
tion of four-cylinder oil engines. Her speed is just over 
14 knots. 


PaPER-THICK STEEL.—The shortage of aluminium has 
led the American steel industry to produce a paper-thin, 
high-tensile stainless steel for the construction of aircraft. 
It looks like tinfoil, but has a tensile strength of 185,000 Ib. 
to the square inch. According to official reports, it is three 
times as strong as the aluminium alloy now used in aero- 
plane making. The new product will not rust; it is not 
affected by the degree of heat at which aluminium melts, 
and it is twice as difficult to bend as Duralumin. Unfor- 
tunately, it is expensive, costing about £200 a ton, or about 
double the cost of aluminium. 


Miscellanea 


Sopa AsH IN Brazit.—A number of British techno- 
logists are going to Rio de Janeiro to investigate the 
hea of a factory in Brazil for the production of soda 
ash the ammonia-soda process. Should the scheme 
seem em feasible a plant would be erected in the 
course of two or three years. 


Looxtne AHEAD.—While there is sufficient ammonium 
sulphate in the Netherlands East Indies to meet current 
requirements, a scheme is afvot for the erection of an 
ammonium sulphate factory with an initial capacity of 
45,000 metric tons per annum. The factory is to be built 
at Tjepoe, East Java; it will be operated under the 
management of the Bataafsche Petroleum Mij. 


Brazit ELECTRIFIES ITS INDUSTRIES.—Statistics are 
now available which show that at the end of 1939 Brazil 
could count on 1176 enterprises controlling 637 thermo- 
electric plants, 738 hydro-electric plants and fifteen with 
mixed generating equipment. The total capacity was 
1,044,738 kW, of which 160,168 kW was of thermo- 
electric origin, and the remainder, 884,570, was hydro. 
It was estimated that the hydraulic potential was 
19,519,100 H.P. 


Iraty’s SEARCH FOR CHEMICALS.—The S. A. Vetrocoke, 
of Milan, will install plants for the recovery of phenol 
from the ammoniacal liquors of its coke oven installa‘ ions. 
The S. A. Adria, Monfalcone, is tq enlarge its soda ash 
plant, whilst the S. A. Agricola Cellulosa Italiana is 
planning to erect at Torre Viscosa an electrolytic alkali 
installa‘ion. The works of the 8. A. Italiana Potassa at 
Civita Castellana and Apuana, for the production of 
potash salts and alumina from leucite, are to be extended. 


AMERICAN PusH.—As part of the American war effort 
Mr. Robert Patterson, the Assistant Secretary for War, on 
March 14th inaugurated the Army’s new forty-four 
million dollar smokeless powder plant, completed three 
months ahead of time table. Eighteen thousand men 
were employed on constructing the factory, which will 
have an operating capacity of 300,000 lb. of powder daily 
by the early summer. This plant is ‘‘ somewhere in 
Virginia.” Two plants of similar capacity are under con- 
struction in Alabama and in Indiana. 


StupcE as Fue..—Claims for the utilisation of sludge 
gas for internal combustion engine fuel were put forward 
in @ paper by Mr. Ralph E. Fuhrman presented at the 
first Annual Convention of the Sewage Works Federation 
held in Chicago. Installations of this type totalling 
22,170 H.P. were cited, and almost half of the engine 
capacity covered by his survey used the power for the 
driving of generators. Exhaust valves of some corrosion- 
resistant alloy or finish were necessary, but otherwise 
regular gas engine design could be applied to sludge gas 
engines. 

Two Deep SxHarrs.—A mine is being sunk on the 
Rarbeton, Ohio, properties of the Columbia Chemical 
Division of the Pittsburgh Plate Glass Company which is 
to be developed for an initial production of 300 tons of 
limestone per hour. There will be two shafts sunk to a 
depth of 2200ft., and the limestone will be mined on 
room and pillar system, similar to that used for coal. 
Only the high-grade top of the vein will be mined. The 
mine area exceeds 600 acres and represents a reserve 
sufficient for from fifty to seventy-five years at the present 
rate of consumption. When the mine is in full operation 
100 men will be employed. 


- Progress In Mancnukuo.—The Japanese Five-year 
Plan for the industrialisation of Manchukuo was to have 
matured this year, but is now almost certain not to come 
up to expectations. According to the plan, Manchukuo 
was to produce 1,700,000 tons of synthetic motor fuel by 
liquefaction of coal in 1941, in addition to 650,000 tons of 
motor spirit from shale oil and 20,000 tons from agri- 
cultural products. The aluminium goal was set at 20,000 
tons. Data on production are lacking, but it appears that 
much capital, time, and effort have been lost in unfruitful 
attempts to refine the metal from native minerals rather 
than from imported bauxite, 





Lira1tumM DEVELOPMENTS.—The Lithium Corporation 
of America has recently developed a process which uses 
lithium metal in the production of inert furnace atmo- 
spheres from ordinary coal gas. The method is based on the 
fact that lithium has a greater affinity for oxygen than 
any other element. The town gas is burnt in a com- 
bustion chamber from which the hot gases pass immediately 
to a muffle containing lithium. The alkali metal is 
evaporated and some of its vapour carried through the 
furnace. The carburisation, decarburisation, scaling and 
drossing of the metal under heat treatment are entirely 
eliminated, the material leaving the furnace with the same 
surface analysis as when placed in it. 


Personal and Business 


Proressor A. W. Nasu has been re-elected as President 
of the Institute of Petroleum for 1941-42. 


Lieut.-COMMANDER N. Fann, R.N.R., has been elected 
to the board of the Broadway Engineering Company, Ltd., 
of Hendon, London. 

Sim Tuomas A. L. BrocKLEBANK has been elected Chair- 
man of the Mersey Docks and Harbours Board in succes- 
sion to the late Sir Richard Holt. 


Mr. C. J. Mackenziz, Dean of the College of Engineer- 
ing, University of Saskatchewan, has been elected President 
of the Engineering Institute of Canada. 


Lorp Rircaiz oF DuNDEE has retired from the chair- 
manship of the Port of London Authority,.and is succeeded 
by Mr. Thomas Wiles, who has been Vice-Chairman since 
1934. 

Mr. W. Westwoop, who has been acting as Principal 

Labour Adviser to the Board of Admiralty, has been 
appointed Director of the New Contract Labour Depart- 
ment at the Admiralty. 


Mr. F. S. WHALLEY, of the Vulcan Foundry, Ltd., and 
Major E. C. Straker, chairman of Robert Stephenson and 
Hawthorns, Ltd., have joined the board of the North 
British Locomotive Company, Ltd. 


Mr. A. WutsTon has been appointed works manager of 
Fischer Bearings Company, Ltd., Wolverhampton. Before 
joining Fischer Bearings, Mr. Whiston was with the 
Selson Machine Tool Company, Ltd., and Albion Motors, 
Ltd. 

Mr. G. S. Maarinness, of the Churchill Machine Tool 
Company, Ltd., has been elected President of the Machine 
Tool Trades Association ; Mr. H. W. L. Kearns, of H. W. 
Kearns and Co., Ltd., has been elected Vice-President, 
and Mr. J. H. Goddard, of Wadkin, Ltd., has been 
re-elected Hon. Treasurer. 

Dr. H. C. Warts, M.B.E., D.Sc., M. Inst. C.E., 
F.R.Ae.S., works director of the Airscrew Company, Ltd., 
has been re-elected for a second period to the Council of 
the Royal Aeronautical Society, for the years 1941-43. 
Mr. C. J. Titler, B.A., has been appointed to the board of 
directors of the Airscrew Company, Ltd. 

Mr. E. C. Teacue, for many years works manager of 
British Timken, Ltd., Birmingham, has retired, after 
twenty-seven years with the company. Mr. D. MeNicoll, 
deputy works manager, has been appointed to succeed 
him. Mr. C. R. D. Tuckey, recently appointed chief of the 
planning department, has been promoted to the position 
of assistant works manager. 

INTERNATIONAL ComBuSTION, Ltd., announces that 
Mr. A. L’Herminier resigned from his appointment with it 
on March 3lst. Mr. L’Herminier joined the staff of 
International Combustion, Ltd., at the inception of the 
company in December, 1923, as combustion engineer. 
Later he acted as export manager for some years, and was 
made general sales manager in 1932. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or hafore, the morning of the Monday 
of the week preceding the i In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Institute of Fuel 


Wednesday, April 30th.—Royal Victoria Station, 
‘‘Research and the Coking Industry,” E. W. 

















Sheffield. 
Smith. 


2.30 p.m. 
Institute of Welding 
Wednesday, April 23rd.—Grosvenor House, Park Lane, W.1. 
Luncheon. 12.45 for 1 p.m. 
Institution of Civil Engineers 
Tuesday, April 22nd.—Roav ENGINEERING SECTION: Great 
George Street, Westminster, S.W.1. ‘Road Traffic 


Calculations,” A. J. H. Clayton. 5 p.m. 
Tuesday, April 29th.—Great George Street, Westminster, 8.W.1. 
‘The Mechanical Behaviour of Solids,” E. N. da C. 
Andrade. 1.30 p.m. 


Institution of Electrical Engineers 
Tuesday, April 15th.—Scorrisu CENTRE: Heriot-Watt College, 
Edinburgh. ‘ Recent Developments in Switchgear,” B. H. 
Leeson. 6.30 p.m. 
Institution of Mining and Metallurgy 
Thursday, April 17th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘The Strength of Undermined 
Strata,” W. H. Evans. 3.30 p-m. 


Junior Institution of Engineers 

18th.—39, Victoria Street, London, S.W.1. 
“Fittings and their Effect on the Efficiency of Supply 
Lines,” 8. J. Moore, 6 p.m, SHEFFIELD SecTIoN: Metal- 
a Club, West Street, Sheffield. Discussion evening. 

6.30 p.m. 

Saturday, April 26th.—Holborn Restaurant, High Holborn, 

W.C.1. Luncheon. 1 for 1.30 p.m. 
Newcomen Society 

Wednesday, April 23rd.—Inst. of Structural Engineers, 10, 
Upper Belgrave Street, S.W.1. “Megalithic Ruins at 
Cuzgo, Peru,” C. O. Becker; and “Cast Iron in Building 
Construction,” 8. B. Hamilton. 2.30 p.m. 


Friday, April 











